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on the eve of Christmas which shall be suited to the mood 
of all of its supporters. When these lines meet the eye of 
some of our Colonial friends four or five weeks will have 
elapsed, and the spirit of Christmas and the newness of the 
year will have gone. We may, however, be permitted to 
offer seasonable good wishes for the coming year to all, 
whether at home or abroad, who honour us by reading what 
we have to say. . 

Most of us are more inclined at the moment to be buying 
Christmas presents or entraining for the holidays than 
thinking deeply or writing energetically concerning any 
particular aspect of electrical affairs. But if there be one 
theme which should make its appeal to all of usin this 
period of peace and goodwill, it is that of co-operation for 
the good of the electrical profession and industry. We 
have repeatedly witnessed the success of organised unity 
within one particular section for the purpose of negotiation 
or contention with some other section, and we are hoping 
for excellent results to follow such movements as that which 
has been started by the Municipal Electrical Association, 
with a view to developing the electric vehicle industry in 
this country. Better far, however, than sectional movements 
would be one general advance movement in which everybody 
electrical would aid the progress of everything electrical. 

We are not inclined to the view that trans-Atlantic 
methods, pure. and unadulterated, can be applied 
with any great measure of success here, but the spirit and 
motive which have led to the adoption of those methods in 
connection with electricity supply are a subject for admiration 
and emulation. The pages of our American contemporaries 
are occupied pretty well every week with information con- 
cerning the progress that is being made in the States with the 
work of the Society for Electrical Development. This is a 
co-operative movement to which we have made reference on 
several occasions. It has for its object the promotion of 
electrical popularity, and is an organisation which has been 
described as a clearing house for original, effective ideas 
in selling electrical goods and extending markets. 
Apparently it has not been formed to be a profit-earning 
venture, but according to a description in an American 
exchange, members will stand to profit individually through 
the co-operation for business developments which it makes 
possible. The plan on which it has been promoted is said to 
be more comprehensive than that of any other similar move- 
ment in the electrical trade, and the opinion has been freely 
expressed that its influence will be felt later in other 
industries as its work becomes more firmly established. 

The work which the society intends to carry out lies in 
such fields as the strenuous advocacy of the use of electrical 
energy for lighting, heating and power ; of electric railways ; 
of electrical appliances for agnor purposes ; of electric 
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cooking and the many different domestic uses that 
can be made of electrical energy. The society embraces 
three departments, although more may be added later. 
These are the advertising department, the publicity 
and editorial department, and the field department. The 
advertising department will be concerned with the 
placing of general advertising with the Press, whilst 
the publicity department will prepare the matter for 
publication, and collect and disseminate news which will 
assist in pushing the sale of electricity in various directions. 
The field department will have a number of duties, amongst 
which may be mentioned co-operating with architects, 
builders, &c., upon matters such as wiring and other speci- 
fications ; conferring with Boards of Trade, Chambers of 
Commerce, and public authorities, to bring about better 
understandings upon disputed topics, and advising with 
such bodies as fire insurance companies as to commercial 
requirements, from the standpoint of the industry and of the 
consumer. 

It is pointed out that later other important subjects may 
be brought into the province of the field department, such 
as advising central stations as to rates for energy, so as to 
increase profitable business, and especially day loads ; tie 
introduction of elementary electrical courses into public 
schools, and the enactment of equitable public utility laws 
and regulations. 


It is interesting to note that when the Society recently . 


offered a prize for a Slogan there were five winners who all 
suggested the expression, “‘ Do it electrically.” This may 
be taken as an indication of the widespread recognition 
among electrical men of the need for educating the public 
concerning the abilities of electricity to serve advantageously 
in every department of daily life. Further, the fact that 
as many as 2,675 replies were received competing for the 
Society’s design prize, may be cited as an indication of the 
haedway that the movement has already made in American 
electrical circles. é 

In view of the larger place that the cinematograph is to- 


| day taking in the life of the people, the -Society 


is availing’ itself of this means of getting its teach- 


‘ ing home. Arrangements have been made with a 


moving-picture concern for one 1,000-ft. film, telling the 
story of the uses of electricity in the factory and the home, 
which can be used by central-station members in the 
popular picture theatres, and which is rented from the 
moving-picture concern at the rate of five dollars per day, 
with a minimum of two days’ use. 

The opinion has been expressed, an opinion with 
which we are disposed to agree, bearing in mind the 
conditions which obtain in the United States, that the 
mere existence of the society is practically a guarantee 
of its success, since it implies a universal recognition on the 
part of the electrical interests of a fundamental truth. It 
will aim to clear away the obstacles which stand in the way 
of further expansion of the whole electrical business, whether 
these are set up by the ignorance of the public or by internal 
dissensions, and manufacturer, central-station engineer, and 
contractor alike stand to gain by its efforts. 


isi interes As is already known, the German export 
Lighting Ap- trade in incandescent mantles, glow lamps 
pliances Tax. and arc lamp carbons to Canada, and of 
mantles and glow lamps to the United 

States, has been greatly prejudiced by the inclusion by these 
countries of the amount of the German tax in calculating 
the values for the assessment of the import duties. The 
result is that the German manufactures in question are 
subject to a considerably higher charge than similar exports 
from other countries to Canada and the United States. In 
this connection, an association for the protection of the 


common economic interests of the German electrical trades 
points out that the possibility of ousting German industry 
from the United States, by embodying the tax in the com- 
putation of the duty, has induced the Government of the 


- latter country, under the new tariff, to levy an ad valorem 


duty on carbons for so-called flame arc lamps, whereas 
formerly these carbons were subject to a duty according to 
their length. As a consequence, it is considered that this 
particular business will be entirely lost in a short time—a 
fact which constitutes a heavy blow, as 15°4 per cent. of the 
total exports of carbons has hitherto been forwarded to the 
United States. Any representations to the Government of 
the United States, judging from previous experience, would 
appear to have no prospect of bringing about an alteration 
in the present state of affairs, and the association suggests 
that the only remedy for the destructive results of the 
lighting appliances impost lies in the abolition of the tax. 


Ir is interesting to notice that the 

Municipal Jystice of the Peace, a legal journal 

Per sui font which gets into the office of nearly every 
local authority in the kingdom, recently 

took up the question of municipal officers acting as arbitrators’ 
—a question which has frequently come before the Courts 
during the last few years. The attitude of members of the 
local authority on this matter can be easily understood, 
Arbitration is preferred to litigation, because it is less 
notorious ; arbitration conducted before one who happens to 
be the paid official of the county or town council concerned 
is very likely to have a satisfactory termination. The 
‘County Councillor’s Legal Guide,” if we may so describe 
our esteemed contemporary, draws certain very important 
conclusions from the various cases which have been decided 


on the subject. 

While the rule that a judge should not hear cases in 
which he might be suspected of having a bias in favour of 
one party does not apply to an arbitrator named in a con- 
tract, and chosen by the parties, principles of law are very 
elastic, more so than the written Act, and the arbitrator, 
notwithstanding the formal exclusion of the above-mentioned 
rule, soon finds himself surrounded with every part and 
application of the old rule which has not been expressly 
rendered nugatory by the contract. His judicial discretion 
is rigid, and is rigidly construed, and confers very little 
freedom of will. 

Thus, although a mere suspicion that he may be biased 
will not impeach his appointment, a probability that he will, 
in fact, be unduly influenced, disqualifies him from acting, 
Again, although he may adjudicate upon his own work and 
skill performed professionally under the contract, he may 
not adjudicate upon any allegation made by the other con- 
tracting party that his own conduct has been wrong accord- 
ing to the contract, or that he has acted tortiously in regard 
to the other party. There is a special relationship between 
an arbitrator and a contractor “from the point of view of 
the contract,” which may raise substantive questions of 
delay, indecision, &c., in carrying out the engineer’s pro- 
fessional duties under the contract. Another rule is that if, 
acting for a local authority, an arbitrator is charged with 
obstructing a person whi is under a contract with the authority, 
the charge may be carried by the contractor into court. A 
third distinction may be noticed. It was decided in a case 
heard in 1902 that the arbitrator may adjudicate upon bis 
employer’s interests. In that case Lord Justice Mathew 
said that the arbitrator, as architect, surveyor, or engineer, 
is bound to do his best for his employer and look sharply 
after the other contracting party, and as arbitrator he is 
entitled to determine differences between the two, which the 
contract evidently anticipates. On the other hand, he must 
not be influenced by his employer personally, or allow his 
judgment to be overborne by what the employer demands. 
Neither will an action on the contract be stayed if the arbi- 
trator has proceeded on the assumption that he was bound to 
take his orders from his employer. 
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THE RUSHMORE ELECTRIC ENGINE 
STARTER. 


ALTHOUGH it must be admitted that we have somewhat 
lagged behind America, indications are not wanting that the 
serious attention of British motor manufacturers and 
motorists has at last been drawn to the advantage of engine- 
starting arrangements, whereby the old-fashioned starting 
handle of petrol cars and its attendant inconveniences are 
rendered things of the past. Thus at the recent Motor Show 
at Olympia it was found that such devices had been adopted 
on quite a number of cars, while among the exhibits in the 
Accessory Section there were a number of engine starters 
on view, some of a mechanical and some of an electrical 
character. Prominent among the latter was the new 
Rushmore electric starter, which is being introduced into 
this country by Rushmore Lamps, Ltd., of 46, Brewer 
Street, Piccadilly Circus, London, W. 

There is some division of opinion amongst experts as to 
the advisability or otherwise of combining the functions of 
a car-lighting dynamo with that of an engine starter—such 
machines requiring to be constructed as combination 
generators and motors—but Mr. S. W. Rushmore, who is 
responsible for the new starter, and who has had over 25 
years’ experience in the design and manufacture of electric 
motors and dynamos, emphatically holds the view that the 
functions of generating current for the lamps and storage 
battery, and of starting the engine can never 
be satisfactorily performed by a single machine. It is, 
therefore, almost needless to say that the Rushmore starter 
is a separate unit, specially designed for the purpose for 


which it is intended, and one of its great features, apart from 


Fig, 1—RUsSHMORE STARTING Motor 


its lightness and compactness, is its simplicity and freedom 
from auxiliary mechanism, such as reducing gears, clutches 
and ratchets. 

The starter is arranged to act directly on the engine, 
through the medium of a pinion and a toothed ring formed 
on the periphery of the fly-wheel. The means adopted for 
the throwing in and out of the gear are extremely interesting, 
the operation depending on the application of a well-known 
electro-magnetic principle, namely, that an armature will 


Fig, 2,—SECTIONAL VIEW, RUSHMORE STARTING Motor, 


always adjust itself symmetrically in the magnetic field 
created by the field magnets—the armature, in other words, 
being pulled into a central position. Thus, from the accom- 
panying sectional view, it will be noted that the spindle on 


which the armature and driving pinion are mounted is made 
somewhat longer than usual; normally, the armature is held 
out of line with the pole pieces by means of a compression 
spring located within the commutator end of the spindle, 


_the pinion, in this position, being out of mesh with the fly- 


wheel gear. To start the engine, a foot-button switch is 
pressed down, this allowing current from the battery to pass 
to the pole pieces; becoming energised, the latter exert a 
powerful endwise pull on the armature, which, overcoming 
the power of the spring, pulls the pinion into gear with the 
fly-wheel, and by rotating the latter, starts up the engine. 
The armature is made a little longer than the pole pieces, 
so that even wlien the former is rotating, a sufficient 
pull is exerted on it, to vvercome the spring action. 

To enable the pinion to be brought into mesh quietly and 
without danger of damaging the teeth, the operating switch 
is provided with two active contacts, the first one of which 
causes the contact arm to close the circuit between the 
battery and the motor, permitting a comparatively heavy 
cnrrent to flow through the field windings to pull the arma- 
ture into position, the latter, meanwhile, due to the pro- 
vision of a shunt circuit, only rotating slowly, so that the 
gear teeth are drawn together by a combined pulling and 
twisting movement. The method of operating the switch 
is easily acquired, it being only necessary to give it two 
sharp jerks by the foot, with a quarter of a second’s pause 
between, to give the armature.an opportunity of making the 
1} in. end movement required to bring the gears together, 
before the motor exerts its full power. 

Presuming the engine to be started, the next question to 
be considered is that of the disengagement of the starter, 
and it is here that Mr. Rushmore has brought his long 
experience into service. At first sight, it would appear that 


the disengagement is effected merely by the end movement . 


of the armature. Apart from the fact that such an 
arrangement is, in itself, not new, it would obviously be 
impossible to rely on the switch movement to cause 
the disengagement of the gears after the engine has 
started, for the acceleration of the fly-wheel is generally 
so rapid that the motor would probably be destroyed by 
centrifugal action, while the noise would be altogether too 
great. Closer inspection reveals the fact that the operation 
depends not so much on this simple mechanigal arrange- 
ment as in the electrical principles involved. The natural 
tendency of the starter, like all series motors, is to ‘ race” 
when the load isremoved. At the instant of first explosion, 
the motor, therefore, accelerates as rapidly as the engine ; 
the resulting increase in the counter electromotive force that 
takes place instantly reduces the starting current to a com- 
paratively small amount, so that the field poles can no longer 
hold the armature against the pressure of the spring, the 
pinion thus slipping quietly out of engagement before any 
increase in the speed of the fly-wheel can be noted. The 
motor then continues to run in the disengaged position 
until the switch button is released, this operation being 
performed by the driver as soon as the car is under way. 
The current consumption under this condition is too small 
to enable the pole pieces to exert a pull greater than the 
strength of the spring, so that the latter maintains the 
pinion out of mesh when the motor is running idle, but to 
prevent any risk of it being brought back into contact with 
the rapidly-moving fly-wheel, the switch is so arranged that 
on its return movement, the connection to the battery is 
broken before the circuit across the armature is again 
restored. 

The starter is essentially a series-wound motor arranged 
to deliver for brief intervals only the maximum amount of 
power with maximum efficiency, it being consequently in no 
way hampered by temperature-rise considerations. It is of 
the ironclad type, with four poles and four brushes. Fur- 
thermore, as the motor only runs when the engine is being 
started, the wear on the commutator and brushes is reduced 
to a minimum, the latter being constantly and automatic- 
ally lubricated. 

Two sizes of the starter are being made: the standard 
one is the Model B, which weighs 47 lb. without the switch, 
and is able to drive a 60-H.P. six-cylinder engine at 
80 R.P.M., using less than 600 watts, while it will turn a 
4-in. bore engine sufficiently fast to start it directly on the 
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magneto. The Model A starter, which weighs 62 Ib., is 
intended for engines which, owing to their size or high 
compression, require a more powerful motor. Owing to the 
high efficiency of the device—the motor being claimed to 
deliver to the fly-wheel, in actual horse-power, 75 per cent. 
of the energy received from the battery—and partly to the 
absence of gears, it is stated that a battery from 20 to 
30 per cent. smaller than is customary can be used. For 
the starting of average touring car engines, a 6-volt battery 
of 120-180 ampere-hour capacity is recommended, larger or 
smaller sets being, of course, employed with higher or lower 
powered motors. : 

We understand that although the Rushmore starter has 
only recently been introduced on the market in this country, 
a number of British motor-car manufacturers are already 
experimenting with the device with the view of its adoption, 
and that it will form a standard fitting on the 1914 Lancia 
cars. Before arriving at this decision, a series of exhaustive 
triais were carried out at the Lancia factory in Turin on a 
30-60-H.P. engine ; notwithstanding the high compression 
of the same, the starter, in over 1,000 tests; never failed to 
start the engine, running it at 96 R.P.M., and consuming 
only 110 amperes from the 5°8-volt battery. 


REVIEWS. 


Electric Lighting. By W.S. FRANKLIN. 1912. London: 
Macmillan & Co., Ltd. Price 10s. 6d. net. 


Usually the title of a book informs one of the subject 
matter which is to be found within its pages, but in the 
case of the work now before us it does not by any means 
indicate the ground covered. Certainly four chapters of the 
nine, which this book contains, relate to illumination, but 
the remainder treat of operating costs, electrical distribu- 
tions, batteries, and telegraphs and telephones. 

It is very difficult to understand the class of reader for 
which the book is intended, in spite of the information that 
it is a “ Text-Book for Technical Schools and Colleges,” but 
we believe that it could be adopted with success into the 
curriculum on this side of this Atlantic; a revision ‘of 
its contents for English readers would no doubt be of ser- 
vice, and it would also be necessawy to supplement it with 
other works. 

The first chapter deals with costs and selling price and 
makes more interesting and concise reading than some recent 
works published in this country. A few paragraphs only 
are devoted to meters in this chapter, so little ground being 
covered, that anyone depending on this work for general 
electrical knowledge can have but elementary ideas of the 
most important instruments now in use. 

The various systems of electrical distribution are discussed 
in a brief manner, which should be of great use to anyone 
learning the subject. A somewhat peculiar paragraph 
appears under the heading of Mechanical Stresses in Aerial 
Wires and their Supports, reading :—‘ A coating of ice one- 
eighth of an inch thick is seldom exceeded, and it is cheaper 
to repair the line after an excessively severe sleet storm, than 
it is to make it strong enough to sustain one-eighth of an 
inch of ice on the wires” ; fortunately, in this country such 
storms are of infrequent occurrence, but it is doubtful 
whether this argument would be countenanced, since the 
question of reliability is usually of far greater importance 
to us, and such delays would speedily cause a .com- 
pany to seek the Bankruptcy Court. The calculations 
contained in this chapter are indeed useful, and are quite 
handy to have by one, but again one’s attention is drawn 
to the country of origin of the work. Alternating-current 


lines are concisely but well treated of in the next - 


chapter. 


Not until we reach Chapter IV do we come upon the real 
subject of the title, and here under the heading of photometry 
and illumination the author deals with the fundamental 
ideas upon which modern illumination is based. The units 
are very fully discussed, and the definition of the lumen, 
usually the greatest stumbling block, is very clear, especially 
when the diagram relating thereto is utilised. The law of 
inverse squares is well explained, and one or two problems 
dependent upon it will be found to be most instructive. We 
cannot do other than congratulate the author upon this 
section of his work. Reflection and absorption are fully 
discussed in connection with the subject of lenses. A brief 
description of the Bunsen photometer leads one on to the 
distribution of light around a lamp and calculations usually 
associated with photometry. By dealing with the subject 
in this way, the author enables one the better to understand 
the matter following, which discusses complete photometers 
of the modern type. 

The next chapter is devoted to the description and 
consideration of the various types of electric lamps, 
their shortcomings and adaptabilities. The variation 
of candle-power of the numerous filament lamps is 
diagrammaticatly illustrated, as well as their useful 
life, &c. The polar curves are of great interest, and 
since comparative costs are given very fully the com- 
mercial side of the question is not lost sight of. The 
fact that the costs given are American is a drawback, since 
the corresponding figures in England will not be identical, 
such items as labour charges being totally different. The 
modern reflector problem is carefully explained, and the 
possibilities of the numerous materials which may be 
utilised in this direction are well set out. 

In the following. chapter the considerations for interior 
illumination are dealt with, and we can recommend the 
matter contained therein, since there are few books which 
treat of this portion of the subject in such a useful way. 
The intensities of illumination suggested for various classes 
of service are exhaustive, and are not on the high side, as is 
usually found with such tables as emanate from the States. 
The table of lumens, however, is distinctly American, for the 
lamps are obviously rated at a higher “ efficiency” than is 
attained here. 

Street lighting is an important subject, and a whole 
chapter is allowed for it, but it is very doubtful whether 
much of this is of value in England, since “ series” lighting 
with glow lamps is nowhere “in vogue to any large extent save 
abroad. 

Chapter VIII treats of electrolysis and batteries, so 
that the author has now left the subject of his title, but 
the matters discussed are dealt with in a very able manner, 
methodically leading on to storage cells and the booster. It 
has been our experience that the average electrical student 
has very hazy ideas on these subjects, and we therefore 
recommend the perusal of these pages to all those whose 
intention it is to understand the applications of electricity 
in a practical and everyday manner. Similar remarks may 
be made regarding the miscellaneous applications which 
form the subject of the next chapter, for generally the tele- 
graph and telephone are considered to be outside the sphere 
of the electrical engineer, ; however, we believe that every 
student should have at least some acquaintance with modern 
methods, which enable many messages to be transmitted 
over the same wire. Mr. Franklin certainly writes so that 
all may understand; even railway block signalling and 
track circuiting are introduced, and in view of the publicity 
lately given to such subjects they should prove of interest 
to all engineers. 

The appendix on dielectric stresses should enable one to 
perceive more clearly the why and wherefore of many insu- 


‘lating devices which may not be apparent at first sight. 


The volume concludes with numerous problems which the 
keen student will endeavour to master in order to satisfy 
himself that he has fully understood the author’s meaning ; 
these problems are far from being entirely theoretical, in 
fact, this work is to be commended before many of the so- 
called text-books on account of the practical way in which 
it is generally written. It is quite refreshing to pick up such 
a book, and our only regret is that only the author did not 
cover more ground and give the work a more befitting title, 
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The Working of Steam Boilers. Wy E, 8. Hier. Fifth 
Edition. Manchester: Taylor, Garnett, Evans & Uo., 
Ltd. Price 1s. 6d. net. 


This is the publication of the National Boiler Insurance 
Co., of Manchester, being a series of notes and instructions 
on steam boilers, their appurtenances, fittings and working 
for the use of owners, engineers and firemen. These notes 
are good and valuable, both from an immediate money point 
of view and from considerations of safety.. Thus, one note 
says that coal prices do not by any means always agree 
with calorific values. A small coal may have a high calo- 
rific value, and yet be useless iif it cannot be burned 
sufficiently fast to raise the amount of steam wanted. This 
fact may be used with advantage by the man who has 
sufficient grate surface to enable him to surmount the diffi- 
culty of slow combustion, or who has a tall roomy chimney, 
or a fan or other aid. Again, a high calorific value may not 
be a true criterion of value, for some coals are productive 
of difficult clinker, and so on. 

The advice to close the pores of flue brickwork by some 
paint is pleasing to us, because when put forward by the 
reviewer Many years ago such advice was described in Lan- 
cashire by language not fit for publication. All the same the 
advice was good, and it is still worth printers’ ink, for not every- 
one follows it who should do, and might do with advantage. 
Cautions are given as to the treatment of water and the use 
of chemicals. Notably alumino-ferric is apt to produce 
corrosion, and so is ammonia. Boiler compounds, too, are 
oftendangerous. There are numerous illustrations of exploded 
boilers, sufficiently horrible, one would think, to frighten 
any steam user from playing the fool with his boilers by 
neglecting the insurance company’s warnings in the way so 
many do. 

When an internally-fired boiler is short of water, it is 
difficult to judge what is best to be done. In any case, fling 
the fire-doors wide. Do not draw the fires. If the crowns 
are not yet very hot, it may, perhaps, be still pcssible to 
throw wet coal or ashes upon the fires, but this is risky to 
the man who does it, and shows unselfish courage. It is 
safer to keep away from the boiler front and to turn on the 
feed. It is advised to close the dampers. May it not be 
even better to open them wide, if the furnace doors are also 
wide open? But with mechanical stokers there can be 
usually no wide opening of doors, for there are no such 
large fire-doors. It may be possible to turn on a heavy feed 
of fuel and close the dampers. This might produce great 
volumes of smoke, besides cooling the fires by the latency of 
heat consequent on heavy gas production. It has been said 
that a fireman requires muscle and no brains, but 
we venture to say that a fireman with an elementary 
knowledge of chemistry and thermophysics would, by 
pondering over these subjects, acquire so much power of 
judgment when in a tight corner, that he would be able to 
strike a tolerably correct course of action. Uneducated men 
are made afraid of the sciences because they are not pre- 
sented to them properly. Yet what is more simple than 
elementary chemistry? A simple statement of the atomic 
theory, for example ; an explanation of the phenomenon of 
heat by means of the thermometer and the gradual reduc- 
tion of ice to steam with heat supplied continuously, and 
the thermometer at one time steadily rising, at another 
period standing still, while the solid water is passing into the 
liquid form and later into vapour. 

Let the man grasp the joint idea of the concurrent change of 
state and stationary mercury, and then teach him that these 
same changes and heat variations pertain to other bodies— 
metals, coal, &c.—and his powers of observation will have been 
raised and refined fifty-fold. And who will contend that such 
an elementary knowledge will not help a man to fire smoke- 
lessly, when he understands the serious chilling of a fire 
that latency of heat, due to the distillation of green fuel, 
brings about? We think a little of this teaching might go 
Into the next edition of this book. And is the author 
certain that when he sends it forth it always finds its way 
into the boiler house, where it should be ? 


Swiss Exports to Spain.—According to a return lately 
issued, electric machinery to the extent of £56,388 was last year 
imported into Spain from Switzerland. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer’s name and address in our vossession. 


Concerning a Review. 


I have bought a small book, entitled ‘ Switchgear and 
the Control of Electric Light and Power Circuits,” by A. G. 
Collis, which has been favourably reviewed in your columns. 
It seems incredible that any reviewer could recommend it. 
There are 44 diagrams, in 72 pages, many being practically 
full-page ones, and some of them are hopelessly inaccurate 
and misleading, although obviously intended to be self- 
explanatory. 

The book is only a small one, price one shilling, but 
frequently one’s decision to buy more expensive books is 
clinched by the perusal of a review; I take it that reviews 


’ are published to this end. This being s0, it is surely not 


too much for book buyers to expect reviews to be reason- 
ably accurate. 

In the present case, if the reviewer read the : book 
without: reference to the figures, he certainly could not 
understand it, and if he did refer to the figures, and had a 
copy of the book similar to mine, it is equally certain that 
he did not follow it. In fact, the view most flattering to 
the reviewer is that he did not read the book at all, but 
took its utility.and accuracy for granted. 

It is to be hoped that the diagrams are not simply taken 
from the author’s larger book referred to in the preface ; if 
they are, I pity the purchasers of the latter. 


Ilford, December 18th, 1913. 


R: Rankin. 


Reviewers as a class are fairly well acquainted with 
objections from authors whose works they have been com- 
pelled to criticise, but an objection from a person who has 
bought a book on the strength of a review is somewhat of a 
novelty. 

The objections in this case appear to be (1) that the 
book consists of only 72 pages and 44 diagrams, many 
being practically full-page ones ; and (2) that some of the 
diagrams are hopelessly inaccurate and misleading. 

The reviewer’s answer to (1) is:—What do some people 
expect for a shilling ? and to (2) that while the reviewer 
makes no claim of being infallible, or even of being a pro- 
fessional proof reader, he certainly does claim that whatever 
errors do exist in the book are few in number and easily 
detected by a mere. tyro. Presumably the book is not 
intended for use in a kindergarten school. Further, it was 


pointed out that the meanings of various symbols were not 


explained. 

The gratuitous insult contained in the last paragraph but 
one of the above letter is not considered by the reviewer to 
be worth criticism. ° 

By the way, is Mr. Rankin sure that he threw his shilling 
away (in his own opinion) solely on the strength of the 
review in the ELECTRICAL REVIEW, and was not influenced 
by a very favourable review of the book—by another re- 
viewer, of course—in aicontemporary ? 

The Reviewer. 


Heating Elements. 

We note in your current. issue a description and 
illustration of a heating element which Messrs. Bastian 
Electric Heating’ Syndicate, Ltd., are introducing as a 
novelty, under the title of “Rodolite.” This type of 
heating element may be new to the firm referred to, but we 
may be permitted to point out, as a matter of fact and in the 
interests of the electrical heating industry, that this parti- 
cular device is a somewhat old pattern. 

We have been using these elements for some years, and 
they are referred to in the ELEcTRICAL REVIEW of October 
6th, 1911, page 543, also in the Journal of the Iron and 
Steel Institute for June, 1908, and other technical papers. 


Standard Electrical Heating Co, 
Newcastle-on-Tyne, 
December 19th, 1918. 
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Profit-Sharing and Co-Partnership. 


I see you have done me the honour to comment upon some 
remarks of mine at the recent meetings-of the Labour Co- 
partnership Association at Leeds. 


I agree it is highly desirable to have working definitions. | 


What are profit-sharing and labour co-partnership ? 
Profit-sharing is the giving by the employer to his 
employés, in addition to the standard wages of the trade, of 
a proportion of any profit he makes beyond bare interest on 
capital. Under labour co-partnership, which is a ‘natural 
outgrowth of profit-sharing, the profits given to workers 
are usually given in scrip representing shares (in the busi- 
ness employing him) entitled to future dividends in cash. 
An essential feature, either in simple profit-sharing or in 
labour co-partnership, is that the profit given to (not bought 
by) a worker is given to him as a worker, not as a share- 
holder. Under the Furness scheme the worker got facilities 
for buying shares bit by bit out of his wages. Under a 
labour co-partnership scheme the worker gets given shares, 
not facilities for buying them. The difference need not be 
laboured. 
“Co-partnery” is an ugly synonym for “ co-partnership.” 


Theo. C. Taylor. 
Batley, December 18th, 1913. 


Co-operative Control of Electric Supply Undertakings. 


There is no doubt that the number of men who firmly 
believe in the superiority of this method is rapidly increasing, 
not only in this country, but abroad as well. 

It appears to me to be the only common-sense method. 
It adequately protects the public and the consumer, and 
gives the advantage of the freedom of private company 
management. I am quite as much opposed to uncontrolled 
company management of public utilities as to municipal or 
State management. 

Mr. Chattock’s article on this subject'contains a dangerous 
heresy in the following words :— 

The arrangement certainly eliminates some of the disadvantages 
both of company-controlled and municipal undertakings, but it 
retains the chiet and serious disadvantage of exploiting the supply 
of electrical energy, with the sole ultimate object of earning pro- 

- fits, whether small or large, for the benefit of the shareholders, 

This is laudable enough in a concern that is being run in the 
interests of a few individuals, but, where the well-being of the 
whole community depends so vitally upon a cheap supply, and upon 
husbanding the resources of the fuel supply, the result should 
never, under any conditions, be subject to such a powerful 
restriction. 

Surely Mr. Chattock is not becoming an avowed Socialist, 
for think what his sentiments mean ! 

If he really means what he says, he believes in the public 
control and management of all commodities and services 
essential and semi-essential to the community. Electricity 
supply is a semi-essential service—exceedingly useful but 
not indispensable as compared with food supplies—and if 
the ‘electric service is to be municipal or State managed in 
order to avoid its being exploited on behalf of shareholders, 
we must agree to the principle of municipal and State farms, | 
flour mills, bakeries, milk farms, dairies, dispensaries, 


doctors, and so on, ad nauseam; in fact, we are to accept - 


in toto the entire Communist programme. 

I really cannot imagine that Mr. Chattock means this, 
but it absolutely follows upon his statement. 

There are most serious evils inseparable from the 
Nationalisation and Municipalisation of anything. I will 
put them as briefly as possible; I must put them, because 
they cut at the very roots of our national commercial pros- 
perity :— 

(a) Extinction of individual initiative, naturally followed by a 

(%) Decline in improvements and progress, resulting in 

(c) Other countries which do not suffer from State and muni- 
cipal interference in business getting ahead of us. 

(d) Decline in personal and financial responsibility of directors, 
resulting in inevitable loss of efficiency. (What personal responsi- 
bility, for instance, has our Postmaster-General ?—Merely a politival 
responsibility to the particular political party in power for the 
time being, who will generally sell their very souls for votes.) 

(e) The object is the altruistic carrying-on of business in the sole 
interests of the community, a perfectly hopeless endeavour at per- 
fection, because it is ingrained in the vast majority of men to work 
for reward in some shape or form, : 


It is unnatural to 95 per cent. of. human beings to work at the 
same efficiency regardless of the remuneration of: their services, 

This is one of the idealistic rocks upon which unpractical 
Socialism comes to grief, 

__ I believe these to be the principal objections ; there are 
innumerable minor ones. 

Then Mr. Chattock goes on :— 

The only alternative that I can see, therefore, is nationalisation of 
the supply, i.e., control of the whole of the supply by a Govern. 
ment department, in a similar way to the control of the Post 
Office and of the telephone service. I am aware that the latter 
is not at the moment a very happy example, but it is only 4 
question of proper organisation to put this service on a satis. 
factory basis. There is just as much, if not more, justification 
for this, as there is in the proposal for the State to take over the 
railways. 

The premises are faulty: there is no justification for 
the nationalisation of railways. The only point in its 
favour is the importance of railways in time of war ; then | 
agree that for the time being the State must control them, 
and it should always be in a position to demand and have 
carried out at all times arrangements providing for that 
contingency. 

Farther, the present inefficiency of the telephone service 
is not a question of proper organisation; the necessary 
organisation cannot come from national management; 
proper organisation is hopeless until the business is managed 


by people who are placed in such a position that the greater . 


the facilities they give the public in the way of lower cost of 
the service and excellence of service, the more money they 
are to be allowed to put into their own pockets as 
remuneration. 

I believe strongly in altruism in business, but it is not 
coming of its own accord so long as human nature is what 
it is; but it can be induced by a prospect of reward simply 
because honesty, if I may be excused the truism, is the best 
“policy.” 

To my mind, in connection with true co-operative control 
of electric supply undertakings, methods could quite easily 
be devised by which the public interests would be fully 
safeguarded and the business not unduly hampered. 


A. Hugh Seabrook, 
General Manager, 
St. Marylebone Electric Supply, 
December 20th, 1918. 


ELECTRIC UNDERTAKINGS AND WATER: 
POWER IN CATALONIA. 


Ir is generally accepted that the industrial position of 
Catalonia and district is destined to undergo very rapid 
development in the near future, and that this development 
will largely depend on the ratignal and economic use 0 
electric power. The province of Barcelona, especially, which 
is the centre of the important Spanish textile industry, & 
destined to gain enormously by the use of the vast potential 
resources for the development of electric energy and the 
consequent cheapening of power. | 

In this connection a recent Austrian Consular report states 
that this impetus to the industrial life of Catalonia is primarily 
due to the enterprise of Dr. Pearson, who has also opera 
in a similar way in Brazil and Mexico by the establishment 
of the Rio de Janeiro Tramway Light and Power Co. and 
the Mexican Light and Power Company. The exploitation 
of Spanish resources by Dr. Pearson began with the formation 
in Toronto, on September 12th, 1911, of the Barcelona Traction, 
Light and Power Co., Ltd., with a capital of 25,000, F 
dollars, chiefly subscribed by English, Belgian, French = 
Spanish interests. One of the first steps taken by t al 
company in Barcelona was the purchase of the electric 


‘works of the Sociedad Barcelonesa di Electricidad, as We 


as the taking over of the electric railway Barcelona-Sarrs 
A new issue of shares following these acquisitions, broug’ 

up the capital to £7,000,000, and the original title of the 
company was changed into the Riegos y Fuerza del Ebro 
§.A. (Ebro Irrigation and Power Co. Ltd.). The said company, 
which is known in Spain as La Canadiense, has more @ : 
more extended its operations as time has passed. In the 
place Dr. Pearson has succeeded in overcoming the pe 
competition of the Sociedad Electrica Energia de Cata : . 
This company worked chiefly with French capital, and “ 
a number of valuable falls in the Pyrenees. Dr. Pearso 

acquired 49 cent of the shares with the option of seq 
the ng in succeeding years. her, an arrange 
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was made for the establishment of spheres of influence for 
the two companies, which would ensure a lack of competition. 
In addition the Canadian company has bought un the Sociedad 
Anonima El Tibidabo, and has secured a considerable influence 
in the electric tramways of Barcelona and the district. 
Leaving out of account certain suburban lines, there are two 
tramwav companies; the company Los Tranvias de Barcelona. 
(formerly English. new Relgian) and the Compania General 
de Tranvias ‘originally German, founded by the A.E.G.). 
Dr. Pearson has now come to an arrangement with these 
companies whereby a dividend increasing from 11 to 15 
per cent. will be guaranteed to the shareholders. This 
guarantee will have effect from 1913 to 1945, the period which 
the chief concessions have to run. It remains to be seen 
whether Dr. Pearson will succeed in develoning his under- 
takings on a profitable basis. On this noint there is mnch 
doubt in business circles, as there is distinct evidence that 
he will have to contend with financial difficulties 

Of the most important works of the Riegos vy Fuerza del 
Ebro (which has concessions for the appropriation of water 
power in the Noguera-Pallaresa, Segre, and Ebro) the follow- 
ing are in contemplation :— 

The installation of an electric station in Aytona, near Seros, 
on the river Segre, with four generators which will 
make possible a development of 56,000 H.p. This installation 
is expected to be ready at the end of the vear. 

The main station of ‘‘ Los Terradets,”’ with two sub-stations 
on the Noguera-Pallaresa river, will provide 83,000 u.P., and 
should be finished by the end of 1914. 

In Pobla de Segur a power plant of 4,000 u.P., which has 
been put into operation. . 

The works for the regulation of the Segre river which are 
rapidly progressing. ; 

From both the electrical works at Seros and Los Terradets, 
which are about 140 kilometres from Barcelona, two trans- 
missions will be carried on high iron towers, and the electric 
current. at a tension of 110,000 volts. will be delivered at 
the stations near Barcelona. The total length of these lines 


is 369 kilometres. and in addition 340 kilometres of line at - 


a tension of 25,000 volts, and 187 kilometres at a tension of 
5,000 volts, will be erected. 

A large waterworks on the Ebro is also projected, which 
will enable a plant of 150,000 H.P. to be erected at Fayon. 

The supply of the Comnania Barcelonese de Electricidad 
will be increased from 44,000 to 60,000 H.P., which will be 
sufficient to supply the Barcelona demand. 

Since January Ist, 1912, ‘‘ La Canadiense’’ has also supplied 
current for lighting and power purposes in the manufacturing 
towns of Tarragona, Reno. Tarrasa, etc. The company estimate 
the productive capacity of the first of the projected hydraulic 
plants at 100,000 u.P., of which 85,000 H.P. are already con- 
tracted for. A further contract for delivery of 75,000 H.P. has 
also been made with the Sociedad Iberica del Azoe, to come 
into operation when the reserve hydraulic plant of the Ebro 
concession is finished. 

The works for the extension of the Barcelona-Sarria rail- 
way to Sabedell and Tarrasa are being pressed forward, and 
it is hoped that traffic on these extensions will be possible 
next year. The newest enterprise of the Canadiense is the 
taking over of the three electrical works in Valencia, viz. : 
the Hidro-electrica -del Turia, the Electrica Valenciana, and 
the Sociedad Valenciana de Electricidad. To illustrate the 
extent of the operations of Dr. Pearson, it may be stated 
that the works already carried out or in prospect comprise a 
total hydro-electric power of 170,000 u.P. 


PHYSICAL SOCIETY EXHIBITION. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTp. 


ONE of the features of this company’s exhibit was the electro- 
static oscillograph, devised and perfected by Profs. H. Ho and 
S. Koto, of Japan. For high-voltage work such an instrument 
embodies important advantages over the electromagnetic oscillo- 
graph, perhaps the chief advantage being that the large series 
resistances necessary for use with the electromagnetic type are not 
required with the electrostatic instrament, their place being taken 
by comparatively small and inexpensive condensers, 

The vibrator, which we illustrate in fig 1, has approximately 
the same dimensions as the vibrator of the Dnddell oscillograph. 
The instrument was described in our issue of November 14th. 

Some indication of the performance of this instrument may be 
gained from the following figures, With a natural period of 
1/3,300th second, a wave of 2cm. amplitude was produced at a 
distance of 70 cm. by a voltage of 2,000 volts effective, the total 
EM.F. of the charging battery being 300 volts. By using a high- 
pressure battery, or an influence machine, extremely small and 
rapidly-varying currents may be satisfactorily recorded. 

Fig. 2 shows the standard coil, designed by Mr. W. Duddell, 
F.R.S. The special feature of these coils is that porcelain insula- 
tion is used both externally and internally in place of the more usual 
ebonite insulation. The whole coil is enclosed in a metal case 
filled with selected petroleum oil and hermetically sealed ; in this 
way the coil is made independent of any variation in the relative 
humidity of the atmosphere. The coils are wound non- 


inductively with selected silk-covered manganin wire on brass 
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formers, and are insulated by means of porcelain sleeves. The 
wire is wound in a single layer, so that a maximum cooling 
surface is obtained and any heat generated by the current through 
the coil is rapidly dissipated. The accuracy of the coil is within 
0005 per cent. at a temperature of 20° C., the unit being the 
international ohm, The temperature coefficient is 0°002 per 


Fig, 1.—VIBRATOR Fia. 2.—DUDDELL STANDARD} 
OF ELECTROSTATIC - Corn. 
OscILLOGRAPH, 


degree C. With ordinary use the thermo-electric effects between 
the copper connections and the manganin of the coil are 
negligible. 

The Coblentz linear thermopile, the result of recent researches by 
Mr. W. W. Coblentz, of Washington, U.S.A, is shown diagram- 


Fig. 3—ARRANGEMENT OF COUPLES IN COBLENTZ THERMOPILE. 


-niatically in fig. 3; it is said to be far more sensitive than other 


thermopiles. The instrument consists of a series of 20 silver-bismuth 
thermo-couples, with the junctions hammered flat and arranged in 
the receiver so that all the “hot” junctions lie in a straight line. 
They are coated on the exposed side with a mixture of lamp-black and 


Fig. 4.—PascHEN GALVANOMETER, 


chemically-prepared precipitated platinum-black, this mixture giving 

greatly improved results as regards absorptive power, sensitivity 

and thermal conductivity in comparison with those produced by a 

coating of plain lamp-black, The black receiving area is about 
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12 mm. X 1'3 to 1°4 mm, The.respective diameters and lengths of 
the bismuth and silver wires are arranged to give a maximum 
sensitivity, the cold junctions occurring alternately on either side 
of the hot junctions and being protected from external heat rays. 
The couples are firmly mounted. in an ivory frame. Fig. 4 shows 
the Paschen galvanometer, which. was primarily designed for 
radiometry measurements, and forms with the Coblentz thermo- 
pile an exceptionally sensitive and useful combination for radio- 
metry measurements of every description. 

Other instruments exhibited were the Lucas contact breaker, 
designed to open in succession electrical circuits used in 
physiological investigations at definite short intervals of time, and 
the Lucas rotating drum, on which records maybe obtained in 
physiological investigations. 

ELLIOTT BROTHERS. 

Among other instruments shown by this firm were the latest 
pattern of their well-known Century standard testing set, a D.C. 
moving-coil instrument, which can be used either as an ammeter 
or a voltmeter, The standard pattern has an overallrange of from 
001 to 750 volts and ‘0002 to 600 amperes. Examples were also 
shown of their latest pattern of dynamometer movement indicating 
instruments, for single, two and three-phase balanced or unbalanced 
working. The movement in these instruments has been entirely 
re-designed, with the result that a much longer and clearer scale 
is obtained, and the instruments are now absolutely dead-beat. 
Examples of chart-recording ammeters and voltmeters were shown, 
indicating switchboard instruments of various types and patterns, 
the| Century mains testing set, the] Wimperis recording and indi- 
cating accelerometers, anda variety of Wheatstone bridges and 
galvanometers, &c. 

EVERSHED & VIGNOLES, LTD. 

Various recording instruments were shown fitted with the 
Murday patent pen, which gives rectangular co-ordinates on the 
chart instead of curved lines ; the records can, therefore, be inte- 
grated in the ordinary way. When disk charts are used the travel 
of the pen is radial, giving true polar curves. The “ Megger” 
testing sets were exhibited in operation, the “Bridge Megger” 
being used to localise faults on an artificial line. Various portable 
instruments and the “ Ducter” potential ohmmeter were included 
in the exhibit. 

GRAHAM & LATHAM. 

This firm showed a variety of apparatus for wireless telegraphy, 
including variable air condensers, receiving sets, detectors, induct- 
ances, &c, 

Hargis & Co. (1913), 

Galvanometers, resistance boxes, bridges, &c., for use in schools 
were the electrical features of this exhibit. 

LUDGATE WIRELESS Co. 

A working exhibit of Mr. L. Miller’s wireless transmitter for 
amateur installations of small power was shown, as well as mercury 
breaks, induction coils, transformers, &c. 

NALDER Bros. & THOMPSON. 

The latest type of the ‘‘ Ohmer,” with vibrating reeds to indicate 
the speed and voltage, was shown together with a number of 
portable standard instruments of the dynamometer type, for both 
A.c. and D.C. Fixed instruments of this type were also exhibited, 
and a large circuit-breaker embodying an improved form of 
mechanism in the form of a collapsible parallelogram with a light 
tripping action was a prominent feature of the stand. Great 
advantages are claimed for this form of gear as compared with the 
“ dead-centre” principle generally employed. 

(Zo be continued.) 


THE BRITISH STANDARD 
SPECIFICATION FOR CONSUMERS’ ELEC- 
TRIC SUPPLY METERS. 


At a meeting of the YORKSHIRE LOCAL SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS, on Wednesday, December 
10th, at Leeds, Mr. 8. H. Holdon read his paper on the above-named 
subject (for abstract of paper see ELECTRICAL REVIEW, November 
21st, page 810). 

Mr. T. Roues said that where strength and shielding from 
external fields were the main considerations, it was undoubtedly 
an advantage to have meter cases of cast-iron or pressed steel, but 
on the adjustment of Ac. meters, it was often convenient to have 
cases of non-magnetic metal, as the meters could be calibrated 
without having to replace the cover after each adjustment, The 
proposed alterations to Clause 6 were urgently necessary. It 
would greatly facilitate the connecting up of meters if a uniform 
system of marking the terminals were adopted. Terminal lugs 
should ‘certainly be provided for meters over the size of, say, 
50 amperes. The use of terminal lugs often got over 
the difficulty experienced in coupling up a small circuit of, 
say, 3/20 along with a cable of very much larger capacity. 
The suggestions for modifications in Clause 10 were excellent. 
However carefully the drilling of the. meter cases was done, 
particles of iron clung to the magnets, and their removal pre- 
sented such difficulties that it often necessitated readjustment, 
Much better would it be for the manufacturers to drill the holes 
before the meter was assembled. He was in agreement with the 
proposed alteration of Clause 11. He had found so many 
inaccurate records due to inefficient cyclometer dials, that at 
present he was not ordering meters with such dials. He preferred 
the term “kilowatt-hour” to that of unit. He would like Mr, 


Holden's opinion on the proposed use of the word “ Kelvin” jn 
place of unit, He-shared the author's opinion as to the permissible 
losses in the main circuits, and regarded it as a debatable: point 
whether or not a reduction in the pressure coil losses in meters 
should.be obtained at the expense of the meter torque. He 


' regretted that the question of the ineulating material had not been 


taken up. In his opinion, no ebonite whatever should be used, 
The main insulation should consist solely of mica and steatite, and 
the use of presspahn should be restricted to positions in which 
little or no moistnre was met with. In cases where moulded 
insulators were used fur the terminal blocks these should be of a 
standard pattern, and composed of. muterial of approved insulating 
qualities capable of withstanding high pressures. The speed of 
150 R.P.M. was excessive ; it would facilitate the work of testing 
and reduce friction if it were stipulated that the speed should not 
exceed 80 B.P.M., and that any speed adopted should be a multiple 
of 20. The gearing between the rotors and the dials of . meters 
of the same make and size should be uniform ; the use of different 
ratios led to confusion when meters were being tested. 

Mr. NEVILLE said with regard to Clause 6, that it would be of 

very great advantage if all the makers would give the same 
arrangement of terminal blocks and boxes. - His experience was 
that the only makers who made any provision with regard to the 
labels were the foreign firms, who, presumably, were not covered 
by the British standard specification ; but to put two holes into 
the meter case would be a very bad practice, because not every body 
fixed the label on, and if there was no label fixed on there was a 
serious temptation to tamper with the meter. The best arrange- 
ment was to put the label on the lid of the terminal box. That 
avoided particles getting on to the magnets. 
_ Mr. RB. N. Campion said he hoped that makers would come more 
into line, and that the Engineering Standards Committee would 
complete its investigations. He was not troubled very much with 
meter errors, because he had found it the best practice to stick to 
a meter which he found to be reliable, until some fault was found 
with it. Hethought cyclometer dials were more useful than the 
ordinary dials. He had always been surprised at the liberal design 
of the manufacturers with regard to the overload of meters, 

Mr. LONGMAN said there should bea general specification to 


’ cover all the meters, and a sub-division distinctly into a.c, 


and DC., because when they got on to polyphase they were 
on quite different conditions altogether, As to the cages, 
he thought that glass should be retained as a material. With 
the soft metal case, the Chinaman used to drill a hole and put a 
hair in, which was so fine that it could not be seen, and then the 
trick was done, and in future the manufacturers had to supply 
glass cases. In connection with terminal blocks, he thought that 
the first thing that should be standardised was the direction of 
rotation of the armature and the path of the current through 
the meter, so that they should in all cases be in the same order. 
There were at present such differences in the arrangement 
of the terminals that often enough’a short circuit was got 
from the start when fixing. He did not think that more than 
500 volts should be allowed upon any meter. If the pressure was 
above 500 there should bean extra resistance box. He did not 
think any meter would stand a pressure test of 2,000 volts for 
15 min., which was suggested by a gentleman in the discussion at 
Birmingham. He thought 1,000 for 1 min. was enough. The 
accuracy of any meter should not be affected more than 1 per cent, 
by a conductor carrying 2,000 amps. at a distance of 1 ft. away in 
any possible position. He preferred to use cast-iron or pressed- 
steel cases for all meters, unless glass was used. They should not 
go beyond 100 R.P.M., and there, again, there should be a distinction 
between A.c. and D.C. meters. Forty or fifty R.P.M. was high 
enough for single-phase meters, 

Mr. BLAND, as one concerned in the manufacturing interest, said 
that the B.S.S. was useless for modern practice. Many of the 
figures were quite wild compared with what at the present time 
the engineer would demand from the manufacturers. The latter 
were most anxious to have the co-operation of the engineers in the 
movement for the revision of the specification. Under present 
circumstances, the manufacturer who incurred large expenditure 
in the effort tto imptove, stood just on the same level as he who 
made no effort at all. There was room for both cyclometer and 
clock dials. As to the temperature coefficient, to put it on the 
front of the case was a most foolish thing, tending to open the eyes 
of the consumer to a very grave source of error, 

The CHAIRMAN (Mr. Woodhouse) said he had been curious to find 
the basis upon which Mr. Holden had settled the sizes of the holes 
in his terminals, and had turned to the Institution ratings for that 
purpose, and been rather surprised to find that Mr. Holden's 
figures in that respect did not agree with the ratings. 

Mr. Houpen, in his reply, said he thought Mr. Roles did not 
quite fully appreciate the dangers of non-magnetic cases for 
meters. An aluminium case could be squeezed with one hand to 
touch the armature. The case should always be very strong, for 
the “ingenious Chinaman” was not by any means confined to 
China. The faking of meters was carried to the point of a fine 
art in South America, where people went so far as to advertise in 
the papers devices for making meters read slow. He quite agreed 
with the importance of a uniform system of position and marking 
of the terminals, and thought that, for polyphase meters in par- 
ticular, this was important. With regard to the suggested use of 
the word Kelvin, instead of kilowatt-hour, the difficulty about 
adopting that was that he wished to make the British standard 
specification one of world-wide application. Kilowatt was known 
everywhere. With regard to what was lost in the pressure circuit, 
his suggestions were based upon what he believed to be approxi- 
mately the best standard practice at present. Some provision 
should be made in the specification limiting very carefully the 
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range of the insulating materials which should be used. The limita- 
tion to 80 or 100 revolutions would be a very good thing, and the 
manufacturers would soon fall into line with this. A suggestion 
that had been made for the abolition of the change-wheel in 
ampere-hour meters was rather a counsel of perfection, though 
manufacturers would be very glad to get rid of it. He had not 
wished to suggest that the manufacturers should always put holes 
in the cases for the customer’s label, but only that there should be 
a standard size of label and a standard position for it. Mr, 
Longman’s suggestion as to subdividing the specification for 
different classes of meters was a very good one. He would carry it 
even further, and have other sections for D.¢. watt-hour meters 
and for switchboard meters. As to moulded glass covers, his 
firm had supplied them, but did not find that there was a very 
great call for them. The standard direction of rotation and 
standard direction of current and arrangement of terminals on 
polyphase meters which had been suggested were most important, 
He considered it most necessary that a limit on temperature 
coefficients should be imposed by the B.S.S. As to the defect 
suggested by Mr. Woodhouse, he did not doubt that Mr. Woodhouse 
was right. 
The discussion then closed, 


LEGAL: 


EDWARDS v. BRIXHAM Gas Co. 
‘ (Concluded from page 997.) 


EvIDENCE having been given by a number of people residing in 
the neighbourhood of the gasworks as to their experiencing no 
inconvenience from the working of the engines, Mr. W. H. 
HELLYER, the electrical engineer in charge, spoke to the tests 
made with the engines, and their working. He took up his duties, 
he said, in September, 1911, and the generating station was com- 
pleted shortly. after that date. Engine No. 1 was fixed when he 
went there. No. 2 was there, but its erection was not finished. 
No. 1 was first run in September, 1911, but the actual trials com- 
menced on December 13th, 1911, and continued until January 2nd, 
1912. During that time the engine was run continuously for 
60 hours. It was found that. the positive battery was not satis- 
factory at the trial, it had been damaged by sea water. It was 
taken out and a new set of plates put in. No.1 engine was then 
worked for six hours a day on two days a week for the purpose of 
supplying current to the picture palace. A second trial was started 
on February 13th, and lasted until the 16th continuously. The 
negative battery was then charged, and from that day the 
engine was worked regularly on two days a week. On 
February 27th they had a further trial with that engine, 
which lasted until March Ist, and they then charged 
the new positive battery. The trial of the No. 2 engine 
began on January 16th, 1912, and after the end of February both 
engines were worked alternatively for the supply to the picture 
palace and one or two other places, The exhaust pit was left 
unfilled in until January 15th, 1912, and, in the meantime, was 
covered with sheet iron. After that there was practically no noise 
from it. Atthe early stages they had some trouble and conse- 
quently some noise, but he might safely say that they were all over 
by March. He had experimented in the engine house by standing 
coins on edge, while the engineS were running and the vibration 
was not sufficient to cause them to fall. On a glass of water there 
was just a slight motion discernible. 

Mr. W. A. ScHULTzZ, the chairman of the defendant company, 
who said he was the director of 10 gas companies, secretary of one 
electrical company, and director of four others, gave evidence as to 
the poor nature of the property in the vicinity of the defendants’ 
works. He said he had made tests, but had been unable to detect 
vibration on the plaintiff's property even while both engines were 
running, When the electric light plant was installed they 
employed Messrs. Bridges, and, in his opinion, they could not have 
engaged better engineers. 


Evidence having been given by architects as to the nature of the — 


property and the soil in the neighbourhood of the gas works, 
Mr. William Henry Patchell spoke to the tests he had 
made on the plaintiff's property and the defendants’ works. 
He had practised as a consulting engineer since 1906, and 
in November last he visited the defendants’ works, and he got 
right to the motor house before noticing any signs of vibration. 
As a result of the tests he had made for vibration on the plaintiff's 


property, he found it was absolutely undetectable until tests were 


made by a magnet with mercury. 

This concluded the evidence. 

Mr, PALMER summed up the case for the defence, and'submitted 
on the authorities that plaintiff’s remedy, if any, was in damages, 
and not by way of injunction. 

Without calling upon plaintiff's counsel to reply, his LORDSHIP 
granted the injunction as asked, holding that there was evidence 
of an actionable nuisance. He, however, stayed the operation of 
the injunction for three months, to enable the defendants to make 
the alterations in their plant necessary for complying with the 
— bg liberty to apply if three months should be found to be 

The defendants were ordered to pay the costs of the action, 


THE NATIONAL TELEPHONE ASSETS 


On Thursday, December 18th, Mr. Justice Sargant had before him 
a@ summons in the matter of the National Telephone Co. taken out 


by the liquidator for the direction of the Court in dealing with | 


a balance in his hands, 

Mr. Percy WHEELER, who represented the liquidator, said that 
the matter was before the Court last July, when it was held that 
the surplus assets were distributable amongst the deferred stock 
holders. They had been so distributed with the exception 
of about £65,000 which still remained in the hands of the 
liquidator, who was anxious to part. with the fund to 
the deferred stockholders, but felt it was not quite safe to 
do so without the direction of the Court, on account of possible 
claims that might be made against him. A representative of the 
deferred stockholders had been appointed, and was now repre- 
sented by Mr. Younger, K.C. The claims that the liquidator felt 
might be made against the assets were in respect of — 

(a) Deposits that had been made by subscribers forla telephonic 
service and had not been returned ; 

(b) Deposits that had been made for the use of trunk lines to 
avoid payments at the terminal stations ; 

(c) Dividend warrants not presented for payment ; and 

(d) Cheques that have been drawn by the company in favour of 
creditors and had not been presented for payment. 

There were also certain outstanding claims that were now barred 
by the Statute of Limitations. An order having been made in the 
winding up requiring all creditors to come in and prove their debts 
before August 25th last, the necessary advertisements were duly in- 
serted, but some creditors had come in since, and the liquidator having 
funds in his hands had paid them, Of course, after thedistribution 
of this £65,000 the liquidator would have no fund remaining. 

His LorpsuiP referred the matter to Chambers for inquiry, and 
directed advertisements of the proposed distribution to be issued, 


BIRMINGHAM PRIVATE TELEPHONE (NEW SysTEM) CO, », 
HERBERT TERRY & SONS. 


On December 16th and 17th, Mr. Justice Bray and Mr. Justice 
Lush, sitting as a Divisional Court of King’s Bench, heard an 
appeal from a judgment given in the County Court of Redditch in 
an action in which plaintiffs, a Birmingham firm, sued defendants, 
spring manufacturers, of Redditch, for balance of accounts alleged 


‘to be due under an agreement for rent of their private installation 


of telephone instruments, &c., and for damages in respect of alleged 
breach of an agreement, under which the plaintiffs claimed the 
right to install 20 instruments. They complained that Messrs, 
Terry & Sons had only allowed them to provide 17. The defen- 
dants entered a counterclaim, contending that they were induced 
to sign the agreement by misrepresentation on the part of one of 
the’ plaintiff company’s travellers—a Mr. Ernest Harlow—and they 
asked for a recission of the agreement. The special jury who in 
the County Court heard the case returned a verdict which favoured 
the defendants, but his Honour Judge Ingham granted an applica- 
tion by counsel for the plaintiffs asking for a new trial. From this 
Messrs. Terry & Sons now appealed. 

Mr. Hollis Walker, K.C., and Mr. Gandy were for the appel- 
lants—the defendants; and Mr. Maddocks appeared for the 
respondents. 

Mr. HoLuis WALKER said that the action, which was a curious 
one, ended in a verdict for the defendants, and Messrs. Terry and 
Sons’ complaint was that his Honour not only refused to enter 
judgment accordingly, but there and then granted an application 
by counsel for the plaintiff company for a new trial. The 
plaintiffs, who install telephones and things of that kind, 
sued the defendants, who had entered into a contract for the 
installation at their works of a telephone system. There 
were to be 17 or 20 telephones of an intercommunicating 
character as distinct from a service with the outside world. 
Messrs, Terry & Sons, Ltd., paid the contract price of about £25, 
and subsequently a final bill was delivered containing an entry of 
something like £65 in respect of “ extras,” Then it was that the 
defendants discovered the reason for this apparently extraordinary 
state of things, and they not only refused to pay the extra charges, 
but asked that the contract between the parties should be set aside 
on the ground of alleged fraud. The contract was dated January 
24th, 1912, and by its terms the plaintiffs’ company undertook to 
erect and maintain, and the defendants agreed to hire, a telephone 
installation of 20 instruments, with all accessories. With each 
instrument the plaintiffs agreed to provide 150 ft. of “single wire” 
free, and the defendants weré to pay for any additional wire 
required. But what happened, apparently, was that the plaintiffs 
supplied cables of 22 strands, so that instead of the wire reaching 
150 ft. from the instrument, it only ran to the extent of about 7 ft. 
In this connection the defendants’ case was that when they 
entered into the contract, Mr. Harlow (the traveller) made 
a statement to the effect that practically no additional 
wire would be required, and he was alleged to have said this 
after visiting the works and ascertaining what was contemplated 
in the way of a telephone system there. On this point, which was 
an important one in the case, there were really only two witnesses 
—Mr. Harlow, who declared that he made no such statement, and 
Mr. Terry (one of the principals in the defendant firm), who 
asserted that the statement was made, and mentioned the cir- 
cumstance to show that if it was made it was false. On that the 
case went to the jury, and Judge Ingham summed up perfectly 
fairly, telling the jury that it-was a case of oath against oath, and 
properly warning them that they must be satisfied before return- 
ing a verdict in favour of the defendants, that the onus of proof 
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which was upon the defendants had been “discharged. The jury 
found for the defendants, and then the learned Judge, without 
more ado, and, as he (counsel) submitted, without any proper 
grounds for so doing, granted an application by the plaintiffs for a 
new trial. 

Mr. MADDOCKS submitted that the Court had no jurisdiction to 
vary the decision of the County Court Judge in granting a new 
trial. There! were, he said, some differences of opinion amongst 
members of the jury on certain points, and his Honour, after hear- 
ing arguments, had granted a new trial, He (Mr. Maddocks) con- 
tended that the County Court Judge applied a right principle in 
acting as he did, and quoted authorities in support of his point. 


Mr. WALKER argued that unless the verdict of the jury was . 


perverse, there was no material on which his Honour could act as 
he did. He submitted that the County Court Judge did not apply 
a right rule of law in granting the application for a new trial. 

Their LORDSHIPS dismicsed the appeal, Mr. Justice Bray observ- 
ing that if they could see that the County Court. Judge had acted 
upon a wrong principle of law, they could set his decision aside 
because he had gone wrong in the law. But if he had applied a 
right principle, the Court could not question it, as his Honour had 
decided a question of fact. In his (Mr. Justice Bray’s) opinion, the 
learned judge did apply a right rule of law, and therefore the 
appeal could not succeed. 

Mr, Justice LusH said he had reluctantly come to the same 
conclusion, and he only did so because he did not think it was open 
to the Court, having regard to the authorities, to come to a 
different conclusion. 

Leave to appeal was granted. 


BUSINESS NOTES. 


Consular Notes.—Japan,—An Austrian report from 
Japan states that with the increasing installation of gas plants in 
both the larger and smaller towns in the country there is a 
profitable business to be done in gas-power engines for the pro- 
duction of motive force. In smaller motors, that is, up to 25HP., 
the Japanese machinery industry is able to supply the demand, 
and in consequence of the high rates of import duty to shut out 
foreign competition. In medium sizes, that is from 25 to 50 H.P., 
there is a keener competition between the home industry and 
foreign productions. In the larger motors, that is, more than 
50 H.P., foreign trade is predominant. In the year 1912, the 
Japanese imports of gas motors amounted to 1,400,000 yen (about 
£140,000), and came chiefly from Germany, Sweden, United States 
and France. The imports from Great Britain were greater than in 
1911, and the imports from Germany suffered a diminution. 

Montenegro.—The Austrian Consul at Antivari reports that 
one of the projects which it is intended to carry out as soon 
as conditions become settled, is the installation of electric light 
in the town by the Italian harbour and railway company, the 
“ Compagnia di Antivari.” 

Egypt.—A German Consular report states that there is a con- 
siderable demand in Egypt for small motors (petrol motors, Diesel 
engines and gas engines), small electric motors for works, such as 
printing works, pumping, &c., dynamos for lighting purposes, and 
large motors for cotton spinning works and large pumping plants. 
The imports of these machines in 1911 amounted to £E.414,082, and 
in 1912 to £E.418,494. Great Britain is the leading supplier of 
electric, gas and petrol motors, but there is keen competition from 
Switzerland. German competition in these lines is of compara- 
tively recent date. In other machinery the United States is the 
chief supplying country. The imports from the United States in 
1912 amounted to £E.41,893, as against £E.74,998 in 1911. 
Whether this decrease is due to the fact that buyers have learned 
by experience that the cheapness of American productions is off-set 
by cost of repairs and spare parts made necessary by defective 
working, and are therefore more disposed to purchase European 
machinery, or whether the decrease is only temporary, it is, as yet, 
rather difficult to say. In any case, American firms are taking 
active steps to recover the lost ground by enabling repairs to 
be made as cheaply as possible in the country itself, and by 
endeavouring to educate the native to an expert working of the 
machinery in order to avoid unnecessary breakages, 

Spain.— The British Consul at Seville reports that the Sociedad 
Catalana de Alumbrado por Gas, which has now changed its name 
to La Catalana de Gas y Electricidad, after much opposition 
obtained permission from the Ayuntamiento to lay the electric 
cables in connection with their proposals to become suppliers of 
electricity as well as gas. The contract for the supplying and 
laying of the necessary cables was given to a British company, and 
work has been steadily progressing. The power station is making 
progress, but some little time must elapse before the company can 
supply electricity. As the German company has at present a prac- 
tical monopoly of the electric lighting, the prospect of competi- 
tion and a possible fall of prices is an agreeable one for Seville 
householders. 

The Vice-Consul at Cadiz reports that the Puntales station con- 
nected by telegraph with the local offices of the Eastern Telegraph 
Co. and the French Submarine Cable Co., through the Spanish 
Government tefegraph service, is becoming increasingly active, 
particularly as a large number of vessels, both men-of-war and 


’ merchant ships, have during the last year been installed at Cadiz 


with Marconi apparatus. 

The Vice-Consul at La Linea reports that the Compania Penin- 
sula de Telefonos have opened an office in La Linea, and it is now 
— to telephone direct to Madrid and many important places 

pain. 

Costa Rica.—The British Consul in a recent report refers 
to the installation of a hydro-electric power plant capable of 
developing up to 10,000 H.P., by Messrs. Felipe J. Alvaredo & Co., 
en the Virilla River at San Antonio de Belen, a village 6 miles 
west of San Jose. Its purpose is the supply of electricity for 
power, lighting, &c., in the cities and districts in the interior of 
the country. 

Italy.—In reporting on the industries of Turin and district, the 
British Consul points out that the Province of Novara, which lies 
north-east of the Province of Turin, possesses some remarkably 
powerful electric installations. The Conti Electric Power Co. has, 
besides its installations in Lombardy, generating stations at Cerano, 
Trecate, Foppiano, Goglio and Novara, utilising powerful water- 
falls and provided with machinery of the most modern type. The 
total power thereby obtained amounts to some 50,000 H.P., which 
is conveyed to the transforming station at Novara for conversion 
and distribution in the province and other districts in Lombardy, 
mains diverging in all directions. The Conti Electric Co. is 
building another large generating station at Verampio, which is 
expected to be ready about the beginning of 1915, making use of 
the Devero waters by a fall of 565 metres, the power obtained 
being a further 20,000 H.P. When the Verampio installation is in 
full work, the annual production of electric power at the com- 
pany’s works will be some 200,000,000 Kw.-hours. 

Mexico.—The American Consul at Acapulco reports that an 
electric light and power plant has been completed in Acapulco by 
E. Colima & Companhia, who purchased the equipment in Mexico 
City, except the poles, which came from San Francisco. ‘Its initial 
capacity is 2,000 lights of 16 o.p. The municipality has con- 
tracted for lights for the streets. The company announces that 
the wiring and installation of lights will be installed free, but it 
appears that the high cost of the service will preclude a very 
general patronage. The cash-in-advance rates per month for 
lamps run from 8s. 4d. fora 16 C.P. to 33s. 4d. for 100 o.P., and 
£5 48, 3d. for 400 c.P., with discounts of 5 per cent. for[5 to 10 lamps, 
7 per cent. for 10 to 20 lamps, and 10 per cent. for 20 to 50 lamps, 
However, the company will probably realise that a meter system 
will prove more popular. The new plant will provide a market, 
restricted at first, for many electrical devices. Correspondence 
should be in Spanish to the company named. 

Canada.—The American Consul at Moncton (New Brunswick) 
reports that the Moncton Tramways, Electricity and Gas Co., Ltd., 
assumed control in March of the gas and electric light plants, 
previously operated by the city of Moncton, which were leased for 
40 years at an annual rental of about £2,000. New mains were 
laid throughout the city and from the gas wells, 12 miles away. 
Natural gas was first used on March 12th ; it is now used in about 
1,200 households and by 12 industries in developing power in both 
gas and steam boilers, with satisfactory results. The company uses 
gas in generating power for the electric light plant and for the 
street railway. The tramways department operates 3 miles of 
street railway in the city and 2 miles of the Moncton and Buc- 
touche Railway, which has been electrified to Humphreys Mills, a 
suburb. Other extensions are contemplated, but are not yet 
definitely determined. Gas mains were laid from the wells to 
Hillsboro, New Brunswick, where nearly 500,000°ft. per day are 
consumed by 175 domestic consumers and two manufacturing 
planta, It is proposed to lay mains from the wells to Dorchester 
and Sackville, New Brunswick, and Amherst, Nova Scotia, in the 
near future. This company imported from the United States 
during the year three additional street cars, several carloads of 
gas-burning heaters, stoves and ranges, and meters, tools 
and fittings. It purchases the gas produced by the Maritime 
Oilfields, Ltd. 


Catalogues and Lists,—Mussrs. R. H. Parrerson 
AnD Co., Ltp., Forth Street Works, Newcastle-on-Tyne.—Catalogue 
of new and second-hand machinery on sale or hire. 

THe HuGHES LABEL Co., LTD., 34, Great Titchfield Street, 
London, W.—Several lists giving illustrations of labels such as 


‘they supply in ivory, celluloid, brass, aluminium, &c., for electrical 


apparatus, switches, machinery, &c. 

Messrs. KrupKa & Jacoby, LTD., 26 to 36, Chapter Street, 
Westminster, London, 8.W.—Leaflets giving illustrations and prices 
of flat-type tumbler switches and bayonet lampholders. 

Messrs. LEAD, LTD., 1 and 2, Old Pye Street, Westminster, S,W. 
—Leaflet tabulating the cost of depositing lead in varying thick- 


nesses up to z$,in., taking current at ld. per unit and lead at 


£22 per ton. 

Messrs. JAMES KEITH & BLACKMAN Co., LTD., 27, Farringdon 
Avenue, London, E.C.—20-page pamphlet containing a number of 
illustrations showing Keith dust removal plant for use in wood- 
working and other factories. : 

THE Srrius AvuTOGENOUS Works Co., 85-87, High Street, 
Stratford, London, E.—24-page illustrated catalogue fully 
describing, with the aid of detailed line drawings, their standard 
and portable acetylene generators for oxy-acetylene welding and 
cutting. 

‘Messrs, ALFRED HERBERT, LTD., Coventry.—December review 
and stock list of various machine tools, 

A.E.G., Berlin.—Leaflets illustrating their steam turbo-pumps 
dynamos for coupling to Diesel engines, and the “Nitra” lam 
consuming 4 a watt per candle. ; 
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Holiday Announcements.—Messrs. Ferranti, 
announce the closing of their works and offices from Christmas 
eve, to Monday morning next, December 29th, and on January lst, 
for the Christmas and New Year holidays. 

Mr. GEORGE ELLIson, Victoria Works, Warstone Lane, Birming- 
ham, announces that his works and offices are closed until Monday 
morning next. 

THE Epison & UNITED ExLEctRIC Licut Co., Ltp., will 
open their premises as usual at College Hill and Queen Street, E.C., 
on Saturday, the 27th inst., for the convenience of their customers. 


Installation Contracts,—Amongst the orders recently 
booked by Mr. H. Moss, Bradford, are the following :—Complete 
installation for country house, for Mr. W. Briggs; extensions to 
electric heating arrangements at Bagden Hall, for Mr. T. Norton ; 
extensions to installation in mills, for Messrs. J. Brownhill & Co., 
Ltd. ; powér and lighting switchboard, balancers and motors, for 
Messrs. E. Reed & Co., Ltd. and power, heating, lighting and 
telephone installations, for Messrs, Tee Bros. & Co, ! 


Calendars aad Diaries, &c,—Tue Hart Accumv- 
LATOR Co., LtTp., of Marshgate Lane, Stratford, London, have 
again sent us one of their serviceable desk blotting pads. 

From the DEUTSCH-AUSTRALISCHE DAMPFSCHIFFS-GESELL- 
SCHAFT;of Hamburg, we have received a wall calendar for 1914. 
The pictorial feature is a representation, in colour, of the 
Australia, and beneath it is fixed a block of daily tear-off slips 
with bold figuring. . 

Messrs, FERRANTI, LTD., of Central House, Kingsway, London, 
W.C., have sent us a useful advertising novelty in the form of a 
desk paper weight, embodying on the front a calculator for deter- 
mining the equivalent value of shillings and pence in decimals 
of a pound, or vice versd, and on the back a mirror, for obvious 
purposes. 

Messrs. ALFRED GRAHAM & Co., St. Andrew’s Works, Crofton 
Park, London, §.E., have sent us one of their very handy desk 
blotting pads with a diary, interleaved with blotting, on the left- 
hand side. Calendars for 1914 and 1915 are given, 

From Messrs. CHAS. CLIFFORD & Son, LTD., Fazeley Street 
Mills, Birmingham, we have received a phosphor bronze paper 
knife, which will continuously call our attention to their 
specialities in phosphor bronze, manganese bronze and gun metal 
for some time to come, and incidentally will assist us in opening 
our letters. A postcard from any reader interested in these 
metals will bring one of these knives along immediately. 


Tramcars for Russia,—H M. Commercial Attaché for 
Russia (Mr. H. Cooke) reports that the Council of Ministers. has 
approved of the proposals of the Minister of the Interior to 
authorise the Municipalities of St. Petersburg and Samara to pur- 
chase electric tramcars from abroad, if necessary, The orders, 
however, must be given to Russian works if their prices do not 
differ considerably from the prices tendered by foreign works.— 
Board of Trade Journal, ; 


Annual Dinner.— The staff of Mussrs. J. H. 
Hotmes & Co, held their annual dinner on Friday, 12th inst. 
There was a large and representative gathering, including several 
former members of the staff. The toast of the firm was proposed 
by Mr. W. Crosier, foreman, who is the oldest employé at the 
present time, and during the course of his remarks, some very 
interesting. instances were given of the meth:ds of doing elec- 
trical work in the olden days. The toast was responded to with 
great gusto. Mr. John H. Holmes, when replying to the toast, 
gave a brief outline of the history of the firm and some interest- 
ing reminiscences of work, particularly in connection with instal- 
lations which were carried out in early days, stating that the first 
ship to be lighted electrically on Tyneside was ss. Nonyariel, this 
being one of the earliest installations carried out by the firm. 
As this year is the 30th of the firm’s existence, a peculiar interest 
was attached to the remarks of the chairman. When the new 
works were first occupied in 1887, the number of hands employed 
was 42, but this has steadily risen until at the present time 
employment is found for 670 persons. The illustrated programme 
and menu, designed by a member of the staff, made a humorous 
comparison between present-day apparatus and that in use 30 
years ago, 


Bankruptcy Proceedings.—Rocer W. K.C., 


Campden Hill Gardens, Kensington.—Debtor appeared for his . 


public examination on 16th inst, The statement of his affairs 
showed liabilities £91,987, and an estimated surplus in assets, 
Debtor, in the course of his examination, gave full information 
respecting his career, and the profits and losses incurred in con- 
nection with the various undertskings. His losses included 
£30,000 in the Gas Traction Co. Ltd, £10,000 in Duonderland 
Iron Ore Co., Ltd, £4,000 in Peat Indastries, Ltd., and £20,000 in 
the British Aluminium Co., Ltd. His connection with the West- 
minster Electric Supply Corporation, Ltd., brought him a profit of 
£30,000. His directors had brought him as much as £5,000 in one 
year. Since 1908 he had devoted himself to chemical experi- 
ments, registering many patents which were valued in his state- 
ment at £73,000. Mr. Wallace mentioned that he had submitted 
a scheme of arrangement vesting all assets in a trustee for 
realisation and distribution, with a view to payment being made in 
full. The examination was concluded. 

(CHARLES BLAKE (Bilston. Electrical Co.), 4, Church Street, 
Bilston.—Receiving order made December 17th at Wolverhampton, 
on debtor’s own petition. 


Wire Lamp Patents in Austria,—lIt is stated that as 
a result of the objections raised by the Westinghouse Metal- 
Filament Works Co., the Austrian Patent Office has declared the 
Austrian patent of the Siemens & Halske Co. in relation to the 
employment of drawn wire in tungsten lamps to be invalid. The 
so-called “angle patent” has in part met with a similar fate. 


Liqaidations—UniversaL CaBLe Cope (PaRENT) 
Co., Ltp., 22, Henrietta Street, Covent Garden, W.C,—Winding-up 
order made-December 16th 


Prestep Miners’ Gas INDICATING Lamp Co., Ltp.—At a 
meeting of creditors and shareholders held on 17th inst. at Carey 
Street, the Official Receiver reported that the liabilities were 
£2,329, and the assets £1,779, showing a deficiency of £18,876. 
The matter was left in the hands of the Official Receiver. 


Book Notices.—Moderne Wechselsiromzdahler, a brochure 
issued by the A.E.G., Berlin, is an exceptionally handsome pro- 
duction, dealing with the new type of meter introduced by the 
company to suit the new conditions obtaining in connection with 
the development of the “overland” system of distribution of 
electricity. It is beautifully illustrated, not only the details of the 
instrument (type LJc) being separately shown and described, 
but also views of the various departments of the meter factory 
being given. The paper and printing employed are of the highest 
class, and the brochure, as a whole, is an admirable example of 
what such a work should be. 

The Christmas number of the Asteroid, the official organ of the 
B.T.H. Social Club, contains a great deal of humorous matter in 
verse, in prose, and by caricaturist, which will be appreciated by 
those interested in Rugby affairs. The humorous side is allowed 
to predominate because in their everyday callings ‘‘so many of our 
workers are kept busy at the serious side.” 

Mechanical World Electrical Pocket Book for 1914. Manchester: 
Emmott & Co., Ltd. Price’ 6d, net.—This year’s issue contains 
new sections on a variety of subjects, while others have 
been completely re-written, and the matter generally has been 
revised and extended. Even the half-watt lamp, which is not yet 
on the market, is described, and the book is excellent value for the 

Practical Engineer Electrical Pocket Book and Diary for 1914. 
London: Technical Publishing Co. Price 1s. net.—This pocket- 


_ book now deals solely with electrical matters, steam engineering 


having been eliminated from its pages and new electrical 
information substituted. A useful feature is the insertion of 


* lists of books at the ends of the sections, which enables readers to 


follow up a subject if desired. A large portion of the book is 


- devoted to Acts of Parliament, Board of Trade Rules, and the 


regulations of the Home Office, Lloyd’s, the 1.E.E., &c. Altogether 
the pocket-book contains a remarkable amount of information, 
covering a very wide range. 

“Mine Accident Prevention,” by D. E. Woodbridge ; ‘“‘ Safety in 
Tunnelling,” by D. W. Brunton and J. A. Davis; “‘ The Approximate 
Melting Points of some Commercial Copper Alloys,” by H. W. 
Gillett and A. B. Norton; ‘The Use and Care of Miners’ Safety 
Lamps,” by J. W. Paul. Washington : Government Printing Office. 

“Phase Compensation.” By V.A.Fynn. St. Louis, Mo. : From 
the Author. 4 

“* Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXII, No. 12. December, 1913. New York : The Institute. 
Price $1. 

“ Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders,’ Vol. XXX, Part 2. December, 1913. New- 
castle-upon-Tyne: The Institution. Price 5s. 

“ Journal of the Franklin Institute.’ Vol. CLXXVI, No. 6, 
December, 1913. Philadelphia: The Institute. Price 50 cents. 

“ Bulletin. of the Massachusetts Institute of Technology.” 
Vol, XLIX, No, 1, December, 1913. Buston: The Institute. 


Private Arrangements.— Mrs. A. E. Moors (trading 
as Henry Moore), ironmonger and electrician, 8 and 9, Longford 
Buildings, Oxford Road, Manchester, and 38, Wilmslow Road, 
Didsbury, Manchester.—A meeting of the creditors was held last 
week, when a statement of affairs was presented which had been 
prepared by Messre. Edward Lawton & Son, chartered accountants, 
14, Brown Street, Manchester. The statement disclosed ranking 
liabilities of £659. The assets were estimated to realise £316, less 
£86 for preferential claims, leaving net assets of £230, or a de- 
ficiency of £429, The business was an old-established one, having 
been commenced some 87 years ago by Mr. Henry Moore’s father. 
The debtor's husband died in September, 1905, and since that time 
Mrs. Moore had cont nued to trade. A balance-sheet was prepared 
in 1905, and it showed a surplus, while all the creditors at that 
time were paid in full, A complete set of books had not been 
kept, but it was stated that the records showed that the turnover 
in 1908 was in excess of £1,500. Since that date the sales had 
declined, and during 1912 they amounted to £1,280. During eight 
months of the present year the sales had been £620. Owing to 
pressing creditors a deed of assignment had already been executed 
to Mr. G. H. Lawton. In the absence of an offer by the debtor it 
was decided to confirm the deed already executed, and a committee 
of three of the principal creditors was also appointed. 


The Argentine Republic.—The imports of “ electrical 
material and goods” into the Argentine Republic during the nine 
months ending with September last, are returned at £1,527,000, as 


compared with only £1,388,000 in the corresponding period of 1912. 
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LIGHTING and POWER NOTES. 


-Aberdeen,—The T.C. has decided to supply electricity 
for power to Messrs, Richards, Ltd., Broadford Works, at ordinary 
rates up to 100,000 units per half-year, and at 4d. per ‘anit beyond 
that amount, the agreement to commence in 1914. 


Argentina.—The Rosario City Council has, after.14 
months’ discussion, accepted the tender of Messrs. Colson, Brook- 
house & Pyne for a supply of electricity. ‘The concession is for 
40 years, after which all the property of the company erected in 
the first five years of its contract, is to revert to the Council. 
Direct current at 440 volts is to be supplied for a minimum of 
1,000 are lamps for public lighting. The central station is to 
have a capacity of 2,500 Kw., and the company is’ to deposit 
$100,000, returnable ‘when station is opened, The maximum 
charge for public lighting is to be 34 cents gold per Kw.-hour: for 
private lighting, 15 cents gold ; heating and power, 10 cents gold ; 
public buildings, 7 cents. gold for light and 5 cents for heating. 
The Council is to receive 5 per cent. of the gross revenue from 
private lighting. As the original conditions have been modified, it 
is not certain that the company will accept them.—Review of the 
River Plate. 


» Australia.—The Albury Council has accepted an 
advance of £10,500 for the purpose of an electric lighting scheme. 
—Sydney Daily Telegraph. 

, Belfast.mWorkuovse Licutinc.—The B. of G. has 
referred the recommendation of the Watch Committee, that the 
Workhouse be lighted by electricity on the “Selas”* system, at a 
cost of £4,000, to its engineer for report. 


Brymbo.—Pvsiic Licutinc.—The P.C. has. accepted 
the offer of the Brymbo Steel Cc., for electrical street lighting, at 
£66 per annum. 


Buxton.—The. U.D.C. has decided to extend the light- 
ing cable to Wye Head, where land is being aovelaged, and houses 
fitted for E.L. are being built. 


Continental new 13,000- 
H.P. hydro-electric generating station of the Bernische Kraftwerk 
Gesellschaft at Kallnach-au-der-Aare has just been put in 
operation. 

SPAIN.—The municipal authorities of Campdevano (province of 
Gerona) have invited tenders for the concession of the electric 
lighting of the town, 

A private company has been formed at Ovhandiano (province of 
Vizcaya) to supply electricity for lighting and power purposes 
in that town, and at.Olaeta and Ubidea. 

La Sociedad Hidroelectrica Espanola is adding to its capital 
with a view to increasing’ the capacity of its plant for supplying 
electricity for lighting and power purposes in Madrid, Valencia, 
Alcoy and Carthagena, by acquiring the right to utilise the Dos 
Aguas and Villora Falls, on the River Cabriel, near the town of 
Villora, in the province of Cuenea. It is estimated that nearly 
10,000 H.P. is available. 


Delabole.—During the past year a company has been 
formed for the purpose of supplying Delabole, North Cornwall, 
with .eléctric light; considerable progress has been made with 
the works, and it is now oo that the date of opening will 
be January 10th. 


Gelligaer.—The D.C. ios decided to apply for a prov. 
order to supply Bedlinog and Fochriw with electricity, at an esti- 
mated cost of about £5,000, if a supply is taken from the South 
Wales E.P.D. Oo., and £3, 600 with overhead wires, or £4,000 
with underground cables, if taken from the Merthyr Traction ‘and 
Lighting Co. 


Glasgow.—The Electricity Sub-Committee on Works 

has agreed to recommend that the hiring of electric motors to 
engineering firms, &c., for use in their works, which had been the 
practice in the former Burgh of Govan, should not be extended 
within the Glasgow area of supply, and that the hiring of existing 
motors be discontinued as opportunity occurs, - 
» Ground plans showing the new generating station buildings 
proposed to be erected at Dalmarnock, have been approved by the 
Sub-Committee on Works, and the engineer has been instructed to 
prepare detailed drawings of the first section of the works, It is 
proposed that the plant should consist of ten units of 13,000 H.P. 
each, or a total of 130,000 H.p. The present two generating 
stations are capable of meeting a demand of 55,000 H.P. Elec- 
trical energy is generated at 6500 volts, and transmitted to sub- 
en where it is transformed to low pressure at 250 and 500 
vo 

Harrogate.—Premises in Swan Road are to be opened 


by the electricity department as a showroom for healing and 
oonhing utensils and general electrical apparatus. 


Hinckley,—Prov. OrpER.—Under an agreement, with 
the U.D.C., the Midland E.L. and P. Co. is to apply for a prov. order 
for electric lighting in the district, which will be eee to the 
Leicestershire.and Warwickshire EP. Co, 


» ‘Hindley.—New Loan: —The U.D.C. inna decided to 
‘apply’ for an'additional loan of £600 for a the 
-total sum to be borrowed £3,100, - 


‘Christmas readings. 


Hornsey,—New. Loans.—The: B.O.is making applica- 
tion to the L.G.B, for sanction to’ borrow a further weed of £6,000 
for mains extensions,” 

Itchen,— Prov. ORDER. —The ‘D 0. has decided not 
to sell its prov. order forE.L. — 

Japan.—It is reported from Tokio that the Fuji Gassed 
Spinning Co. is in negotiation for the purchase of the electricity 
undertaking of the Sagami Water Power Co. 

According to an official report, the available water power for 
industrial purposesin Japan is estimated at 3,500,000 H P., of which 
only about 200,000 H.P. is at present utilised, but schemes are at 
present under consideration with regard to a further 1,000,000 H.P. 


Mexboro’.—The U.D.C. has decided to charge 14d. per 
unit for the first 200 units per quarter, and 1d. per unit eners for 
heating and cooking, 

Newmarket, — Pusuic’ Licgntine.— The U. ‘has 
decided to have electrictamps erected in that part of the Avenue 
taken over by the Council, and the remaining portion of the 
thoroughfare will be similarly lighted by the owners of. the 
Cheveley Estate. The Newmarket E.L. Co. will supply the posts, 
&c., and light the lamps for 26s. each per annum. 

Rawtenstall. — Pusiic: Licutine. — At the. .T.C. 
meeting on December 18th, it was-resolved at a cost of £2,000 to 
light by-electricity the whole of the main roads. in the borough, 
co-extensive with the tramways, and that a scheme and estimate of 
cost be submitted ; 146 gas lamps will be superseded. 

Rochdale,—Provosep Loans.—In consequence of. the 
constantly-growing demand on the electricity department forcurrent 
for power purposes, it has been decided to recommend the T.C: to apply 
for L.G.B, sanction to borrow between £50,000 and £60,000 for a 
farther extensions at the works. In the event of theT.C. agreeing, 
the new application will bring the total outlay decided upon in 
less than two years to more than £100,000. 

Southend-on-Sea. — New Loans. — The T.C. has 
applied to the L.G.B. for a loan of £30,000. for cables, feeders, 
mains, connection boxes, &c., for the purpose of suppling electricity 


-in the borough and for a farther sum for sub-stations in Leigh and 


Thorpe Bay. 

Stirling.—The T. ©. has received a petition from users of 
electricity in the burgh urging that if the Council is unable to grant 
the benefits offered by Mr. Balfour—who desires to acquire the elec- 
tricity station and to institute a system of electric tramways—then 
the best possible terms should be concluded through Mr, Balfour. 

Walsall.—New Generating Station.—The T.C. is, 
says the Birmingham Daily Post, considering the scheme, prepared 
by Mr. E. M. Lacey, for a new generating station.. The: cost of 


the new works is estimated at £40,000 to £45,000, and the ultimate 


cost of reorganisation is reckoned. at £70,000. The question has 
been deferred for the consideration of alternative sites. 
Watford.—An agreement between the R.D.C. and the 
U.D.C. for the supply of electricity within the parish of Aldenham, 
has been sealed, and the R.D.C. has decided not to consent to the 


-proposal of the Colne Valley E.L. Co. to apply for a prov. order for 


the supply of energy to the Rickmansworth Rural District. 


Weymouth.—New Puant.—The T.C. has decided to 
install a Diesel engine and generator at the electricity works. 


Willesden,—The Electricity Committee has revised the 
proposed new conditions of supply, which provide for the reduc- 
tion of the flat-rate charge from 4d.to 3$d. per unit as from tke 
The Committee has decided to create a reserve 
fund in connection with the undertaking by the investment of 
five sums of £1,000 each in various Government or Trustee securi- 
ties, and will make additions thereto annually until the furd 
reaches the statutory limit; £3,500 is also to be transferred and 
designated “ Working capital account,” and will serve the purpose 
of preventing overdrafts at the bank in the early periods of each 
quarter. 

On December 13th a number of members of the Council visited 
the new sub station at Acton Lane, Harlesden, where three B.T.H. 
rotary converters, totalling 1,000 kw., with high and low-tension 
switchgear, have been installed. One ‘of the 300-Kw. machines wes 
started up by the chairman of the Electricity Committee. 


U.S.A.—The Lake Spaulding dam of the Pacific Gas and 
Electric Co. has been completed to a height of 242 ft. above the 
river bed ; it is intended to raise it to the enormous height of 
820 ft. _The water will be used six times’ in successive power 
developments before its final use for irrigating some 75,000 acres of 
fruit land. 

In the suits which are being brought by hundreds of 
manufacturing and engineering firms against the New York 
Edison Co., it is stated that many New: York landlords have 
a secret system of rebates with the company, by which they pui- 
chase electricity at 24d.:per unit and sell it to their tenants at 5¢., 
the object of the supply company being to forestall the installatic n 
of individual plants in large buildings, “It ‘is claimed that unless 
“this practice is discontinued, manufacturers of individual plan‘s 
‘might as well go out of business, as the Edison Co.’is thereby able 
“to enjoy a monopoly.— Daily Telegraph. 

The Llectrival World recently mentioned that the Commor- 
wealth Edison Co., of Chicago, was supplying the Universal Port- 
land Cement Cd. with some 5,000 KW. on an 80 per cent. load 
factor. This customer is supplied on an off-peak’ basis, and its 


requirements amount to about 35 million: “Kw.-hours year. 
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TRAMWAY and RAILWAY NOTES, 


Aberdeen.—Tramway Loans.—The T.C. has approved 
of the draft prov. order for powers to construct additional tram- 
ways, run trolley vehicles and motor-omnibuses, &c., and proposes 
to seek powers to borrow £65,000 for the tramways undertaking. 


Argentina,—The Legislature of San Luis has granted 
a concession for 60 years to Mr. Antonio Gamberini for an electric 
tramway in Villa Mercedes.— Review of the River Plate. 


Belfast.—It has been decided to go to Parliament for a 
Bill to sanction the expenditure of £15,000 on the Bellevue 
Gardens, which are run‘in connection with the Glengormely‘line of 
the tramway system. 


Birmingham.—It has been previously mentioned in 
these columns that the Corporation Tramways Committee had 
practically arranged to buy up the Birmingham and Midland 
Omnibus Co.’s undertaking so far as it related to Birmingham. 

Recently it has been sought to come to some agreement with 
the company, by which the country ‘bus services between the city 
and neighbouring towns, which the company proposes to inaugurate 
next year, shall not compete with the Corporation tramways to 
the city boundaries, It is believed that the matter will come 
before the City Council in January. 

The Tramways Committee has had under consideration a report 
on the question of,3d. fares ; no recommendation will be made until 
the close of the financial year. 


Bury.—The B. of T. bas informed the T.C. that it is 
now too late to apply for a prov. order in the ensuing session for 
the tramway extensions, and the Tramways Committee has decided 
to interview the Board with a view to obtaining consent to the 
laying of a track in connection with the Limefield extension while 
certain paving is in progress. 


Canada,—In connection with the Mount Royal Tunnel 
and terminals of the Canadian Northern Railway in Montreal, 
six 2,400-volt D.c. trolley locomotives are proposed, two coupled 
together to haul heavy trans-Continental trains of 1,130 tons, and 
one for freight trains of 1,000 tons, and local trains of 500 tons 
trailing load. The locomotives are of the box-cab articulated 
running gear type and will weigh about 83 tons. Four 1,200- 
commutating-pole motors and a double end multiple-unit control 
equipment, with air-brake apparatus, are included in the equip- 
ment. The signalling system provides for automatically cutting 
off the power from the motors and applying the brakes, in the 
event of a driver over-running a signal at danger. 


Colwyn Bay.—The U.D.O. has had before it a com- 


munication from Mr. A. G. Balfour, general manager of the 
Electric Railway Co., suggesting consideration of the question of 
running a single line through into Penrhyn Avenue, to be used as 
a down track for the trams, the cars running only in one direction 
on the promenade, The Council is to interview Mr. Balfour. 


Continental Notes.— Turkey.— At the recent 
meeting of the Electric Light and Power Investment Co., held in 
Berlin, Herr von Gwinner, of the Deutsche Bank, referred to the 
tramways in Constantinople, and the projected underground and 
elevated electric railway. He stated that the first section of the 
tramways in the main street of Pera was opened to traffic some 
time ago, and the receipts at once increased by two and half times, 
as compared with those when horse traction was used. The com- 
pany’s interest in the tramways was ‘inconsiderable at the present 
time, as its share in the concession was disposed of some time ago 
to the Société Financiére, of Brussels, at a profit of 50 per cent., 
the Belgian company having amalgamated the tramway concession 
with those for the proposed underground and elevated railway and 
the electricity works, and that appertaining to the old Stamboul 
Gas Co, The construction of the railway had not yet been com- 
menced, but the work would be begun as soon as the negotiations 
in regard to the details of the route had been concluded. 

AUSTRIA.—A preliminary concession has been granted in con- 
rr with a projected electric tramway in the Town of Lemberg, 

icia, 


Croydon,—The B.C. has resolved to double the track 
on the Norwood and Penge route between Selhurst Station and 
Princess Road, at a cost. of £2,550. Councillor Addison alleged that 
£200 per week -was- being lost on the route Ald. Allen 
(Chairman of the Tramways Committee) said that on November Ist 
the balance was just on the right side. The motor-’bus competition 
on this route is very severe. 


Dewsbury.—Tramway. Exrensions.—The T.C. has 
decided to apply for powers to construct a tramway across the 
Market Place, and to secure running powers over the lines now 
leased to the National Electric Construction Co., and the B.E.T. Co., 
from Wakefield Road to Leeds Road, and from the Market Place to 
Willans Road ; and over other sections of the B.E.T. Co,’s lines as 
may afterwards be determined. 


Newcastle (County Down).—Prorosep Tramways. 
—A very important project is on foot in connection with the 
opening up of the Mourne Mountains by an electric tramway. 
The Mourne Mountains are one of the finest tourist areas in 
Ireland, but they are extremely difficult of access by foot. The 
Urban Council is thinking of putting the project into more tan- 
gible form and has had a prolonged discussion of the matter, 


South Africa.—Indiscussinga paper read before the South 
African Institute of Engineers, it was stated by Mr. J. H. Dobson, 
general manager of the Johannesburg municipal E.L. department, 
that the experience gained with their petrol omnibuses showed 
all-in costs of 1s, 4d. per car-mile, taking the life of the ‘bus at 
only four years. No road maintenance cost or taxes were included 
in the figure mentioned. He further mentioned that Messrs: A. H. 
Johnson & Co., of Johannesburg, were placing a battery-driven 
tramear at the Corporation's disposal for trial purposes. 


South Lancashire.—The South Lancashire Tramways 
Co. is negotiating with the Salford Tramways Committee with a 
view to linking up its tramways at Newtown, Clifton, with the 
Corporation’s system at the corner of Station Road, Pendlebury. 
There is a stretch of 200 yards at this point still unconnected. 


Southend-on-Sea,— New Loans.—The T.C. has 
applied to the B. of T. for loans amounting to £8,750 for doubling 
the tramway track in Southchurch Avenue, the Broadway, and for 
£6,000 for laying tramways at Leigh. 


U.S,A.—Sir Guy Granet, general manager of the 
Midland Co., with members of the company’s engineering staff, is 
at present on a tour of railway inquiry in the States, the principal 
matters-of interest being electric traction, freight handling, and, 
apparently, train lighting. 

According to Sir Guy, the Midland is faced (as is known) with 
the electrification of the Tilbury line, also as a future possibility 
with the electrification of the 50 miles of main line from London 
to Bedford, on account of the rapidly-growing suburban traffic. 
Another attractive proposal mentioned was the substitution of 
electric for steam traction on hilly sections dealing with heavy 
goods traffic, with a view to running longer trains than are at 
present possible. 

Sir Guy further pointed out that it might be desirable near 
London to adopt a system of electrification which oould be used in 
connection with the local underground railways. 


West Hartlepool,—New Cars.—The Tramways Com- 
mittee decided on the 15th inst. to purchase five new tramears for 
use on the Park and Seaton Carew route. The estimated cost of 
the cars, with the necessary spare parts, is £4,480, 


‘TELEGRAPH and TELEPHONE NOTES. 


Canada.—About £400,000 will be expended by the 
Alberta Government on telephone extension work during 1914. 
This will include the erection of a large number of exchangés.— 
Canadian Electric News. i 


New Cable.—aA contract has been entered into between 
the Portuguese Government and the Europe and Azores Telegraph 
Co., Ltd., under which the latter is empowered to lay a submarine 
cable between the Azores and the coast of North America, and 
another cable between the Azores and the United Kingdom or gome 
point on the European continent.— Board of Trade Journal. 


New Telephone Cable.—A new telephone cable is 
being laid between Howth (Co. Dublin) and North Wales, which 
is expected to improve the service very considerably. Hitherto, 
telephone subscribers in Dublin and the South of Ireland, who 
wished to speak to London, had-to do so via Belfast and Glasgow, 
whereby numerous delays were occasioned. The new cross-channel 
cable is estimated to’ cost £78,000. 


United States.—At the suggestion of the Department 
of Justice, the American Telephone and Telegraph Co. has agreed 
to give up its interests in the Western Union Telegraph Co., and to 
effect a reorganisation, to conform to the department’s interpreta- 
tion of the Anti-Trust Law. 

The Postmaster-Genera], in his annual report, recommends 
Government ownership of the telegraph ‘and telephone lines. 

At midnight on December 31st (by American time), the powerful 
station near Washington, U.S.Ai, will issue a wireless message, for 
which all receivers are invited to listen, with a view to recording 
long-distance reception. 

West. Indies,— Last week Mr. Samuel announced that 
the cable rates between this country and the West Indies would 
shortly be reduced from 3s,-5s. 6d. to a uniform rate of 2s. 6d.a word ; 
the rate would be halved for Press and deferred plain language 


messages, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Ainsworth (near Bury).—January 5th. Electric 
lighting at the Sanatorium, for the Bury and District Joint 
Hospital Board. Specifications 10s. (returnable), F. Wild, Clerk 
to the Board, Cross Street, Bury. 
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Australia,—Sypney (New SovutH Waxes).—March 
18th.—F¥or the Postmaster-General. Seven automatic switchboards. 
Schedule No. 179. See “ Official Notices ” to-day. 


ADELAIDE.—February 11th—P.M.G. 50 cable terminals. See 
“ Official Notices” to-day. 


MELBOURNE, — February 17:h.—P,M.G. 
“ Official N stices” to-day. 


Bedford.—Corporation. One hand-operated overhead 
travelling crane. See “ Official Notices” December 19th. 


Belgium.—December 30th. La Société Nationale des 
Chemins de Fer Vicinaux, of Brursels, is inviting tenders for the 
supply of the bronze wire for overhead conductors, required during 
1914. Specifications can be obtained for one franc from the address 
given above. 

January 3rd. The Belgian Post and Telegraph Authorities in 
Brussels (Salle de la Madeleine) are inviting tenders for the supply 
and laying of a quantity of telephone cables in the Liége and 
Brussels dis‘ricts, 

January 19th. Antwerp Municipal Authorities (1) for the supply 
and installation of electrical equipment for two transformer cabins, 
(2) 70 electric contacts, and (3) armoured electric cables. Tenders 
to the Burgomaster, Hotel de Ville, Antwerp; deposit 2,000 fr. 
(£80) in the case of (1); 1,000 fr. (£40) in the case of (2); and 
7,000 fr. (£280) in the case of (3). The cahiers des charges may 
be obtained, price 50 centimes each, at the Hotel de Ville, Antwerp. 
Copies (in French) may be seen at the Commercial Intelligence 
Branch of the Board of Trade, London, E.C.— Board of Trade 
Journal. 


Cable boxes. See 


Bradford, — January 8rd. Corporation. Supply of 
electric trolley vehicle equipment. See “ Official Notices” Decem- 
ber 12th, 


Carlis!e.—December 31st. Corporation. Two 1,250-Kw. 
high-pressure turbo-alternators ; two sets of surface-condensing 
plant ; two 600.Kw. rotary converters ; and high-tension switch- 
gear. See “ Official Notices” December 12th. 


London, — L.C.C. —January 13th. Installation of 130 
lighting points at Popham Road Elementary School, South Islington. 
See ‘Official Nutices”” December 19th. 


G.P.0.—January 5th. Telephone silence cabinets, for the 
P.M.G. See “Official Notices” November 21st. 


Northamptor.—January 12th. Corporation. Double 
line of tramways to Far Cotton and doubling of section of Kings- 
thorpe route, also the necessary overhead equipment. underground 
feeders, telephones, &c. Specifications (£5 deposit) from Mr. A. 
Fidler, Borough Engineer, Guildhall. 


Southend-on-Sea.—Council. Three single-deck open 
tramcars which can be covered in during bad weather. The 
Electrical Engineer, Mr. R. Birkett. 


Spain.—Tenders are at present being invited by the 
municipal authorities of Salamanca for the concession for the 
supply of electrical energy for lighting and power purposes in the 
town. 


January Ist. Tenders are being invited by the municipal 
authorities of Umbrete (province of Seville) for the concession for 
the electric lighting of the town during a period of 20 years. 


Swansea.—January 8th. Corporation. One or two years’ 
supply of motors and starting switches, See “‘ Official Notices” 
December 19th. 


CLOSED. 


Admiralty,—The Edison and Swan United Electric 
Light Co., Ltd., has secured the contract for Royal Ediswan 
drawn-wire tungsten-filament lamps for H M.S. Tiger. 


Australia.—N.S.W. Public Works Department :— 


lectri lifts, i le Bond, £1,000; two tem lifts, £55, 

The following tenders have been accepted by the Postmaster- 
General’s Department :— 


WESTERN AUSTRALIA :— 


Telephone material.—Western Electric Co. (Aus.), Ltd. 
ensers, 27,000 elain insula’ . each; 15 miles two-twisted 
tinned copper wire, £8 7s. 6d. per mile.—J. O, Fuller & Son (Leslie and 


Co , Perth). 
8 miles silk and cotton-insulated, light lead switchboard cable, taped and 
raided, 42 conductors, £63 9s, 6d. per mile.—Malloch Bros.—Tenders, 


Barnes.—The U.D.C. has accepted the tender of Messrs. 
Pooley & Austin, for a 10-Kw. steam set with Reavell engine and 
Mawdsley dynamo and switchboard, for the clinker-pressing plant, 
at £141. 


Germany.-—The municipal authorities of Bremen have 
lately placed a contract with Messrs. Sulzer Gebruder, of Winter- 
thur, Switzerland, for the supply of two 5,000-H.P. Diesel engines 
for the extension of the electricity supply undertaking in that city. 
The engines will be of the six-cylinder vertical type, and will be 
direct-coupled to 7,000-volt, 50-period alternators. The plant at 
the generating station at Bremen at present comprises two steam 
my vhs water turbines, with generators of a total capacity of 

,500 Kw. 


Glasgow.—The Tramways Sub-Committee on Works 
and Stores record the acceptance of the following tenders :— 


Telephones.—James M‘Millan & Co, 

White lead.—Hird, Hastie & Co. 

Adhesive tape.—A. Avisine. 

Car bells.—Standard Electric Co., Ltd. 

Oar brake chains.—Weldless Chains, Ltd. 

Trolley cord.—W. C. Yuille & Co.; W. G. Black. 
Rubbers for snow ploughs.—George M'‘Lellan & Co, 


Government Contrac‘s.—The following tenders have 
been accepted during the past month by the Government Depart- 
ments named : — 

War OFFice, 

Electric cable.—W.T. Henley’s Telegraph Works Co., Ltd.; Hooper's 
Telegraph and India-Rubber Works, Ltd. 

Travelling cranes.—Cowans, Eheldon & Co,, Ltd. 

Dynamos.—Siemens Bros. 

Generating set.—W. H. Allen, Son & Co., Ltd. 

Telephone sets and parts.—Automatic Telephone Manufacturing Co., 
Ltd.; British L.M. Ericsson Manufacturing Co., Ltd. ; Siemens Bros. 
and Co., Ltd.; Walter’s Electrical Manufacturing Co., Ltd.; West 
London &cientific Apparatus Co., Ltd, 


Post OFFicE. 
Telegraphic apparatus.—Gell Telegraphic Ageitess Syndicate, Ltd. 
Telephonic apparatus.—London Electric re Co. and Smiths, Ltd, ; 
_. Siemens Bros, & Co., Ltd.; Western Electric Co., Ltd. 
Silence cabinets.—British L.M. Ericsson Manufacturing Co., Ltd.; 
Siemens Bros. & Co., Ltd. 
Telephonic cable.—Callender’s Cable, &c., Co.; W. T. Henley’s Telegraph 
orks Co., Ltd.; Peel-Conner Telephone Works, Litd.; Siemens 
Bros, & Co., Ltd.; Western Electric Co., Ltd. ~ 
Dry and Leclanché cells.—8i Bros, & Co., Ltd. 
Earthenware ducts.—Doulton & Co., Ltd. 
a ironwork.—Bullers, Ltd.; T. W. Lench, Ltd.; E. Lewis 
and Sons. 
Bronze and copper wire —T. Bolton & Sons, Ltd. 
Enamelled copper wire.—B.I. and Helsby Cables, Ltd.; London Elestric 
Wire Co. and Smiths, Ltd. 
Galvanised iron wiye.—Rylands Bros., Ltd.; Whitecross Co., Ltd. 
eS venting at Leeds New Telephone Exchange.—G, E. Taylor and 


Manufacturing, supplying, drawing-in, and jointing cable; Eastern, 
South-Eastern and Londvn Engineering Districts.—Callender’s Cab'e, 
&c., Co., Ltd.; Siemens Bros. & Co., Ltd.; Johnson & Phillips, Ltd. ; 
W.T Henley’s Telegraph Works Co., Ltd. 

Private branch exchange extension at Harrods, Ltd., Brompton Road, 
8.W.—Western Electric Co., Ltd. 

equipment at Greenwich.—Peel-Conner Te'ephore 

orks, A 

Telephone exchange equipment extension at Worcester.—Peel-Conner 
Telephone Works, Lid. 

equipment (trunk) at Leeds G.P.O.—Siemens Bros. 
and Co., 
Laying underground conduits, manufacturing, supplying, drawing-in and 
jointing cable at Scotland Engineering Districts.—W. T. Henley’s 
Telegraph Works Co., Ltd.; B.I. and Helsby Cable3, Ltd.; Siemens 
Lge Co., Ltd.; Western Electric Co., Ltd.; Callender’s Cable 

Jon 


Inp1a OFrrice, STORE DEPARTMENT, 


Dynamos.—J. Stone & Co, 

Electrical plant.— British Thomson-Houston Co, 
Motor alternator.—Lancs. Dynamo, &c., Co, 
Wire.—R. Johnson & Nephew. 


has accepted the 


tender of Messrs. E. Foster & Co. for 10,000 tons of Ibstock deep 
small peas, at 13s. per ton. 


Southend-on-3ea.—The T.C. has accepted the fol- 
lowing tenders in connection with the new motor-’ buses :-— 


W.A. Stevens, Ltd., Maidstone.—Three petrol-electric chassis £690 each. 
Straker & Squier, Litd., Blackfriars,—Three petrol chassis, £680 each. 
Brush Electrical Engineering Co., Ltd.—Three front-seating car bodies, 
80 each ; and four with side seats, £180 each. 
Edison Accumulators, Ltd.—Electrically-driven chassis, £825, 
The Council has also accepted the tender of Messrs. Edgar Allen 
and Oo., Litd., for cross-over materials for the tramways, at £620. 


Weymoath,—Phe T.C. received the following tenders 
for wiring for the E.L. the premises at 3, Devonshire Buildings :— 


.H. (accepted) £20 


FORTHCOMING EVENTS. 


Technical and ee Association.— Friday; December 26th. 
At the Social, 


1 Institution of Great Britain.—Saturday, December 27th. At 3 p.m. 
Alb-marie Street, W. Juvenile lecture, first ofa seriés on Voyage 
in Space,” by Prof. H. H. Turner. 


Electro-Harmonic Society.—Friday, January 2nd, ‘At Holborn Restaurant. 
Smoking Concert. 
junior Institution of eers.—! January 2nd. At 8 p.m. At 
Street, 8.W. Paper Cooking.” By Mr. J. 
Hazelton, 
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THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


Commanding H, M. Lear, 


The following orders have been issued :— 


Monday, January 6th—‘A” Company.» Technical instruction, 
7 p.m. to 10 p.m. 
Tuesday, January €th.—"B” Company. Ditto. 
Wednesday, January 7th.—Recruits only. Infantry drill and technical 
instruction, 7 p.m. to 10 p.m. ; 
Toe January 8th.—“C” Company. ‘Technical instruction, 7 p.m. 
pm. 
Friday, January 9th.—‘D” Company. ‘Technical instruction, 7.80 to 
9.80 p-m. Special class on Crossley engine, 7 to 8 p.m. 
Saturday, January 10th.—Headquarters will be opened for regimental 
business only from 10 a.m. till 12 noon, 
(Signed) fF. Hout-Wurrz, Capt. R.E., Adjutant, 
For Officer commanding L.E.H, 


NOTES. 


Colliery Exhaust Steam Plant.—There has recently 
been installed at the Manners Colliery, Ilkeston, a steam turbine 
plant to utilise the exhaust steam from various main engines, which 
steam had previously blown to atmosphere ; practically the whole 
of the electrical power required in the colliery is now obtained by 
this means, The accompanying illustration gives a view of 
the power house which contains a 300-Kw. Witton-Belliss turbo- 
generator, generating three-phase current at 440 volts, 25 cycles, 
and running at a speed of 1,500 B.P.M., and a small reciprocating 
set comprising a 150-Kw. Witton alternator driven by a Belliss 
engine at 375 B.P.M., which takes the lighter load at nights and at 
times when the plant which ordinarily supplies the exhaust steam 
is not at work, 

The exhaust steam is led to ‘a central reservoir consisting of a 
number of old boilers which have been turned to account, The 
condensing plant consists of a Ledward & Beckett ejector con- 
denser with a spray cooling pond ; the generators supply power to 


300-Kw. WITTON-BELLISS EXHAUST TURBO-GENERATOR, AND 
G.E.C, SWITCHBOARD, MANNERS COLLIERY, ILKESTON. 


an open-type G.E.C. marble switchboard, which includes, amongst 
the usual complement of instruments, a leakage indicator and a 
voltage regulator. The colliery works with an insulated neutral. 
A small cloth filter has been included to filter the air for ventilating 
the* generating plants, The power house electrical equipment was 
supplied by the General Electric Co., of Witton. 


An Acid-proof Materia).—According to an article by 
Prof. Matignon, in La Technique Moderne, Dr. Carlo Rossi, manager 
of a nitric acid works at Legnano, has produced with the aid of 
the electric furnace a new substance, which he calls Elianite, and 
which is proof against all acids. Compared with cast-iron, élianite 
has about,three-quarters the tensile strength and a quarter to three- 
quarters the resistance to compression ; its electrical and thermal 
conductivities are 20 per cent. lower, but its hardness is 1°6 times 
that of cast-iron. Its density is slightly less. The melting point 
of élianite is 1,400° C.- The new material casts well], and is suit- 
able for the construction of apparatus of large dimensions for the 
concentration of nitric acid in vacuum pans by steam heating, a 
process which will facilitate the production of fuming nitric. acid 
required for the manufacture of explosives. Prof. Matignon states 
that the new substance probably consists essentially of a ferro- 
silicon, and, therefore, is readily attacked by alkaline solutions ; 
but to the acid manufacturing industries it will be of the greatest 
importance, enabling many processes to be adopted which have 
hitherto been impracticable for want of a suitable material. 


Chambers of Commerce rand Income Tax.—The 
Executive Council of the Association of Chambers of Commerce of 
the United Kingdom some time ago appointed a special Committee 
to consider what representations should be made to the Board of 
Inland Revenue as the outcome of certain resolutions that were 
passed at the annual meetings in 1912 and 1913 with regard to 
depreciation and other matters. The result of the deliberations is 
that the Committee agreed that representations should be made on 
the following questions :— 

1, Allowance for- depreciation of buildings and other structur«s. 

2. Allowance for depreciation of wasting assets, shaft sinking 
and development, furniture, fixtures and fittings, 

3. Allowance for expenses of removal and rearrangement of 
plant and machinery. 

4, Increased allowance for depreciation in respect of machinery 
in operation day and'night. 

5. Regularisation of rates of depreciation allowed in different 
trades. 
The Committee also suggest for the consideration of the Board 
of Inland Revenue :— 

1. The consolidation and amendment of the Income-Tax Acts in 
force and incorporating either in the Act or inthe rules and 
schedules the. instructions issued from time to time by the Inland 
Revenue to its officials as to their duties and the rules for calculat- 
ing deductions from depreciation. 

2, Assurance in all districts of continuity of policy in practice 
and administration. 

3. All earned incomes, whether from trade or employment, should 
be assessed under Schedule D. : 

4, The allowance of formation expenses of joint-stock ccmpanies 
and expenses incurred in issuing further capital as deductions, as 
well as all expenses or losses incident to carrying-on a business, 
and which either by law or commercial usage must be met out of 
profits before dividends can be declared to shareholders. 


An Interesting Electric Motor Fire Engine. 
Like most of the leading fire brigades in the world, the equipment 
of that of New York is being rapidly converted from horse to motor 
traction. In connection with the change, the New York authorities 
have carried out an interesting experiment—that of converting one 
of the old horse-drawn steam fire engines to electric traction. The 
vehicle, which had previously seen 10 years’ service, was converted 
by the Couple Gear Freight Wheel Co., of New York, who removed 
the old front.portion of the machine and replaced it with steering 
gear and a front axle with two hub electric motors, and an 80-cell 
storage battery divided into two sections. The vehicle, for the 
‘accompanying illustration of which we are indebted to the 
“ Edison Monthly,” was put in service in April, 1912, and during 
the ensuing 12 months, it was called out to 319 fire alarms, covering 
approximately the same number of miles, No mileage record was 
kept, but a mile for each alarm is considered a fair average. 


HORSE-DRAWN FIRE ENGINE, CONVERTED FOR BATTERY TRACTION. 


During the 12 months, energy to the extent of 1,965 kw.-hours 


_ ‘was consumed in charging the batteries, the cost of the same being 


£24 10s, Added to this was £14 15s, for sundries, and £40 for 
depreciation, making the total cost of motive power for the 
apparatus for the year just under £80. For comparison, the fire 
department officials prepared a table showing the cost of horses for 
a similar vehicle. The principal item is that of feed—£#85 11s. 
Added to this is £4 7s. 6d. for veterinary service, £17 14s. 6d. for 
shoeing, and £28 16s. 6d. for depreciation, making a total of 
£136 9s. 6d. These figures, which are based on the performance 
and cost of keeping three horses, show that there was an economy 
of roundly £56 in favour of the electromobile. During its first 
year there was not a single instance of damage to the electrical 
equipment of the machine, although street accidents necessitated 
some repairs to the mechanical portion. More than 14 hours were 
spent at fires during the 12 months, and approximately 230,000 
gallons of water were pumped. 


The World’s Hydroelectrical Resources,— From 
statistics collected by De la Brosse, it appears that the water 
powers available for electric generation in France range in the 
aggregate between 4,000,000 H P, in the lowest water period, and 
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8,000,000 H.P. in the highest water period. These are distributed 
in the three chief regions of France. The following figures give 
the water-power in H.P, at lowest water :— 


Alps and Pyrenees 2,300,000 

Middle and East 900,000 : 

Other regions ... eco ose eee 1,400,000 


The extent of the present utilisation is 600,000 H.P. Installa- 
tions under construction, or contracted for, represent 145,000 H.P. 
and projected, 635,000 H.P. These are allocated to the various 
regions as follows :— 


Employed for 
Electro- | Blectro- | Light and 
chemistry.) metallurgy.| power. 
HP, HP, HP, 
Alps... «- | 473,000 | 60,000 | 210,000 | 195,000 | 8,000 
Middle region... 51,000 — 1,000 50,000 _ 
Pyrenees ae 55,000 | 10,000 10,000 35,000 _ 
Other regions... 21,000 21,000 
600,000 | 70,000 | 221,000 | 301,000 | 8,000 


The value of the water power installations is shown by the 
amount of share and bond capital of the several concerns. It 
appears that power and railway companies stand for 430,000,000 
francs. The value of the electro-chemical and electro-metallur- 
gical undertakings totals 110,000,000‘fr. The value of French 
undertakings consequently aggregates 540,000,000 fr. 

These figures compare with the available and utilised powers 
of foreign countries as under :— 


Water-power capacity at the | Percentage 
Country. turbine axles. of utilisation. 
Available. | Used. 
Great Britain 963,000 80,000 _ 
Germany ... aa 1,425,000 445,000 31°2 
Switzerland 1,500,000 380,000 25°0 
Spain 5,000,000 130,000 2° 
Italy 5,500,000 510,000 | 92 
5,587,000 600,000 | 103 
Austria-Hungary ... 6,460,000 515,000 | 80 
Sweden... ... «se 6,750,000 550,000 | 82 
Norway... | 7,500,000 550,000 | 73 
Europe, total ose eee | 40,955,000 3,760,000 | 9'2 
United States ... 30,000,000 2,000,000 | «66 
| 


The stimulus which electricity must prove to the industrial 
development of countries barren of coal resources is very evident 
from the above statistics. 


Peat as Station Fuel.—The generating station on the 
Wiesmoor in East Friesland, which has now been in operation for 
a period of about two years,and which has been referred to on 
former occasions, was designed for the purpose of utilising peat as 
the boiler fuel, and at the same time to open up the moorland to 
agricultural operations. The nearest locality to the station is 
Aurich, which is nearly 14 miles distant, and not a single district 
exists in the vicinity which promises to become a good customer 
for the supply of electrical energy for its industries. According 
to an article in the Zechnische Rundschau, by Prof. J. Teichmiiller, 
the peat has to be kept in considerable quantities in a very dry 
condition ready for use, if there is not to be a shortage of fuel at 
the end of the winter, when the beginning of the peat production 
campaign commences. In addition to large stacks of peat 
briquettes which are accumulated, a peat shed having a storage 
capacity of 2,000 tons is provided in the station, and a second shed 
adjoins the boiler house. At the outset the conditions attending 
the firing of the boilers did not permit of the utilisation of the 
fuel so as to obtain a high degree of efficiency, but after trials 
extending over a considerable period, it was found possible to reduce 
the consumption of peat first to 5°9 lb. per Kw.-hour, and finally 
to 5°5 lb. per KW.-hour. With peat ata price of 5s. per ton, these 
figures represent a cost of ‘156d. per KW.-hour for fuel, which is 
held to afford proof that a peat fuel generating station can be 
worked successfully on an economic basis. ; 

The generating plant comprises four steam turbo-dynamos, each 
of 1,500 Kw., and generating energy at 5,000 volts, which may be 
transformed up to 20,000 volts. The overhead network is carried 
on wooden masts which have been bedded in the sub-soil of the 
moor—an operation which was extremely difficult to carry out, in 
consequence of the nature of the soil. The peculiarity of the 
undertaking lies in the cultivation of the moor simnitaneously 
with the winning of the peat. For the former purpose the 
drainage of the moor comes first into consideration, and wide and 
navigable canals are being made which receive the water collected 
by a network of drains, and which convey the water to public 
canals. When sufficiently drained, the moor land is ploughed, and 


harrowed and fertilised, and then sown with the first seed. The 
drainage canals are excavated by two peat dredgers, and 12 so-called 
peat machines, After the top layer of “ white moor peat” has 


been removed by hand: labour—it is of no use as fuel—the dredgers 
are brought into operation, the buckets being driven by an electric 
motor, whilst a second motor provides for horizontal move- 
ments. The wet peat is conveyed to an electric press, and the 
cakes made are placed on the surface of the drained moor to dry. 
The cakes are subsequently cut by machinery into briquettes, and, 
when completely air-dried, although still containing from 20 to 30 per 
cent. of water, they are transported ona field railway equipped with 
benzol locomotives, for direct use in the power station, or for 
storage in the sheds. 

The peat machines work in connection with elevators, simi- 
larly to the dredgers, but deliver the peat from the presses in 
the form of briquettes, which are laid out by labourers on the 
drained moor to dry. Only the months of April to August are 
available for the collection of the peat, as frozen peat is unservice- 
able as fuel. If wet weather prevails about the end of the summer 
the laid-out peat absorbs water, and if it does not become dry 
again before the arrival of frost, the latter renders it useless. On 
the other hand, completely air-dried peat does not freeze and does 
pot absorb water, and it can, therefore, be arranged in stacks 
for the whole of the winter. The Wiesmoor has an area of about 
15,000 acres, and the peat a thickness on an average of 8ft. But 
even from the canals alone, which have a length of 36 miles, it is 
calculated that the available peat will suffice to supply the 
electricity works with fuel for a period of 20 years, if the dis- 
posal of electrical energy in this time should grow to an average 
of 20,000,000 Kw.-hours per annum, or to two and a half times 
the amount of the present production. On the completion of the 
canals the remainder of the area, which in the meantime will have 
been under cultivation for agriculture and fruit and cattle 
raising, will be worked for the peat deposits. But the final goal is 
the cultivation of the moorland when stripped of the peat. It is 
considered that settlers will be easily obtainable for the winning 
of the peat and its remunerative sale to the electricity works, and 
that an area of from 12 to 17 acres will provide a living for a 
family of five persons without requiring outside aasistance. 


Electric Vehicle Committee.—The third meeting was 
held on December11th. A letter was read from the Chief Commis- 
sioner of Metropolitan Police, regretting that he was unable to accept 
the invitation of the Committee to become a member of it. A letter 
was read from the Incorporated Motor Users’ Association, asking 
that they might be represented on the Committee, and as a result 
Mr. E. S. Shrapnell-Smith, the treasurer of the Association, had 
been appointed for this purpose.. The Sub-Committees appointed 
are as follows :— 

Technical.—R. A. Chattock, F. Ayton, J. E. Edgcome, R. E. 
Mossay, E. S. Jacob, Conway Jenkins, J. Christie, W. H. L. Watson, 
and a B E.A.M.A. representative of the Dynamo and Motor Section 
and of the Switchgear Section. 

Commercial.—R. A. Chattock, F. Ayton, F. E. Gripper, E. S. 
Shrapnell-Smith, A. H. Seabrook, A. C. Cramb, H. Faraday 
Proctor, W. S. Naylor, J. F. Monnot, W. R.. Rawlings, J. S. 
Highfield.* 

The following matters were referred to the Technical Sub- 
Committee 

1. Arrangements to recommend for Charging Batteries. 

2. To decide upon the most suitable sizes of a line of charging 
outfits : (A) for D.c. systems ; (B) for A.C. systems. 

3. Instructions for Charging Batteries. 

4, Rules for use in maintenance of Electric Vehicles. 

5. Standard Ratings for Motors. 

6. Standard Battery Voltages. 

7. Standard Ratings for Commercial Vehicles, 

8. Wiring Details. 

9. Standard Charging Plug and Receptacle. 

10. Standard Battery Units. 

11. Electric Lighting on Vehicles. 

To the Commercial Sub-Committee the following matters were 
referred :— 

1. The drafting of a circular letter to Electric Supply Under- 
takings in regard to Provision lof Charging Facilities, Tariffs, 
Publicity, &c. 

2. Insurance Rates. 

3. Parades and Exhibitions. 

4, To collate information and publish same. 

5. Taxation Matters. 

6. Issue of Maps and Lists giving information ve Charging 
Stations. 

7. Preparation and publication of Publicity Matter, Advertising. 

As it would be an advantage in the future if the standard plug 
and receptacle could be made an international one, the secretary 
was directed to get into touch with the German and French Insti- 
tutions of Electrical Engineers, inorder to ascertain whether such 
a proposal would have their support. 


Ozone,—Writing to the Times of December 16th, Dr. 
Leonard Hill refers to the adverse criticism of certain American 
scientists, and says that animals exposed for nine hours each day 
for a fortnight to a concentration of ozone much higher than is 
used in ventilation, suffered no harm and put on weight like control 
animals. 

The health of the Central Tube Railway men shows that the 
weak concentration of ozone there used has had no ill effect. The 
proved fact remains that ozone abolishes our power to smell almost 
all the evil trade smells, and in a concentration which does no 
harm. The American authors are perfectly right in insisting that 
ozone should not be used in schools, &c., in place of an adequate 


* Elected to represent Inc. Assoc. of Electric Power Companies. 
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supply of fresh air. Fresh cool moving air is essential for the 
maintenance of vigorous health. But there are, unfortunately, 
numerous places in our. cities where the unpleasant smell and 
monotonous depressing quality of the air cannot be remedied 
wholly by ventilation. : 

“Tt does not matter in the least whether ozone destroys the smell 
or prevents our smelling it; if it takes away a monotonous and 
depressing sensation it does good. The other day I had a he-goat 
in my laboratory, and its smell was overpowering and most un- 
pleasant. A few minutes’ run of an ozone apparatus freed the 
room from smell, and made it pleasant. There can he no doubt 
that the unpleasant smell of the Central London Tube Railway has 
been very largely removed by the use of ozone, and having deter- 
mined, and insisted on, the provision of a safe concentration there 
I can see no harm in its employment.” 


Institution and Lecture Notes,—Derrsy Society 
oF ENGINEERS.—The syllabus of the Society for the current 
session includes an item for February 10th entitled “ Notes and 
Experiments in Wireless Telegraphy,” by Messrs. S. G. Taylor and 
A. T. Lee. The booklet containing the rules of the Society also 
sets forth particulars regarding the Derby Wireless Club (there are 
about 30 stations in the district) and a number of other local 
societies, with an engagement memorandum book, quite a useful 
combination. 

ASOCIACION ARGENTINA DE ELECTRO TECNICOS.—On Octo- 
ber 18th last, this society was constituted, with a list of 200 
adherents, to bring together all those connected with or interested 
in electrical enterprise in Argentina, 

INSTITUTION OF ELECTRICAL ENGINEERS.—At the opening 
meeting of the STUDENTS’ SECTION, on November 26th, an 
address was delivered by Dr. C. V. Drysdale, on “‘ Food Supply and 
the Electrical Engineer.” Dr. Drysdale said that the Birkeland- 
Eyde system now utilised about 300,000 H.P. of water power, 
fixing about 35 million pounds of nitrogen annually. Another 
process was the production of calcium cyanamide by the Franck 
Caro method. About 90 million pounds of nitrogen were now 
annually fixed by this process, making about 125 million pounds 
in all, This amount was only sufficient to increase the world’s 
harvest of cereals by less than 1 per cent., and the needs of an 
unrestricted population would demand a present increase of 30 
per cent., and a 4 per cent. further increase each year. There 
was, therefore, little likelihood of supply equalling demand. Sug- 
gestions were made as to the utilisation of electrical power for 
ploughing and subsoil treatment for ‘dry farming,” for increas- 
ing rainfall, electrolysing the soil, supplying ultra-violet radia- 
tion, &c. The possibility of employing the solar energy directly 
for the fixation of nitrogen was also considered. 

CornisH INSTITUTE OF MINING, MECHANICAL AND METAL- 
LURGICAL ENGINEERS.—On December 13th the Institute discussed 
two papers, recently read—one by Mr. L. A. Hards on “ The 
Application of Electricity to Mines,” and one by Mr. R. D. Gill, on 
“Comparisons of Costs of Mine Power.” 

JUNIOR INSTITUTION OF ENGINEERS,—A paper was recently 
given on the subject of ‘Efficiency of Production,” by Mr. H. N. 
Munro, who pointed out that England’s supremacy as a manu- 
facturing country depended upon her status in the world’s market. 
The factors influencing this status, which is dependent on our 
efficient production, were discussed seriatim, 

INSTITUTE OF METALS.—The annual general meeting will be 
held at the Institution of Mechanical Engineers, Westminster, on 
March 17th and 18th, 1914. The annual dinner will take place on 
March 17th, 1914. The Fourth May Lecture is to be delivered by 
Prof. B. Heyn, of Berlin, early in the month of May, and will deal 
with the subject of ‘Internal Strains in Cold-Wrought Metals 
and Some Troubles Caused Thereby.” The Institute has just pub- 
lished a volume entitled “The Second Report of the Corrosion 
Committee,” which contains, in addition to the report, a verbatim 
account. of the discussion that took place at the recent Ghent 
meeting, together with many additional contributions to the dis- 
cussion made subsequently by correspondence. 

A paper on “The Desirability of Electrification of Railways” 
was read: by Mr, W. T. Wardale, of Sheffield, at a recent meeting 
of the HUDDERSFIELD ENGINEERING SocrETy. Mr. Wardale 
urged the electrification of railways to cope with the greater speeds 
required, the safety of passengers, and heavier trains which had to 
be hauled, whilst he also pointed out that a matter of great im- 
portance was that the signalman would have apparatus to hand 
which would control trains in the section governed by his signals. 
The driver, under the electric system, would be able to devote his 
whole attention to watching the signals. 


SocrETY OF ENGINEERS (INCORPORATED).—The annual general — 


meeting of the Society was held on the 8th inst, It was announced 
that Mr, H.C. H. Shenton was elected President. The report of 
the Council dealt with the many activities of the Society, and 
referred particularly to the consideration that was being given to 
the status of the engineering profession. 


Strike at Schenectady.—The LZlectrical World states 
that on December Ist the employés of the General Electric Co. 
returned to work. There was no disorder during the strike, or 
rather the “ demonstration,” as the men called it. The employés' 
committee was satisfied that there was no intentional discrimina- 
tion against individuals, and admitted that the strike was due toa 
misunderstanding. 


B.E.A.M.A.—At the Council meeting held on the 
18th inst., the following firms were elected members of the 
Association :—Fraser & Chalmers, Ltd. ; Johnson & Phillips, Ltd. ; 
Thomas Kesnor & Co., Ltd. ; and the Record Electrical Co.; Ltd. 


Rubber.—The commodity market has been quietly 
steady on the whole, but the last auctions provided a complete 
sufficiency of raw material for the use of consumers, and as the 
tendency on the part of users was rather to hang back for the time 
being, there was a slightly easier tone as the sales progressed, and 
the best figures were not fully supported at the end. There was, 
nevertheless, a pretty good tendency at the close of the sales. 
Buying will naturally remain of a restricted order now until the 
way is clear into the New Year. The fact that 1914 will probably 
witness a considerable further increase in the quantities of rubber 
coming forward available for disposal at the periodical sales 
appears in no. way to weigh upon the position. With the final 
sales of the year, held on December 31st, the new conditions of sale 
agreed upon come into force, and these, which mean that all prices 
will be net, involve a difference of about 3 per cent. on all grades. 
There is a good deal of curiosity as to the way in which matters 
will shape during the New Year, and opinions are rather divided 
as to the effects which may be expected to follow fromthe changes 
in contemplation regarding the handling Of the material offered 
at the sales, and as to the standardisation proposals. A further 
point is that the future of supplies may be affected materially by 
the reduced duties on rubber from the Acre district, which come 
into operation at- the beginning of the New Year. It is the firm 
impression that these will have the effect of greatly stimulating 
the exports of rubber from this district to Europe and the United 
States, and no doubt this will prove to be the case, but it is yet 
to be remembered that at round to-day’s selling rates the collec- 
tion of wild rubber can hardly present many inducements, and 
that taking the Amazon Valley as a whole there can hardly be 
expected to be any substantial expansion in the total gathered. 
The cost of producing the wild article is far ahead of that 
involved in the scientific cultivation and preparation of rubber as 
practised on the better class plantations in the Middle East, while 
in the matter of reliability and actual yield of rubber, the planta- 
tion product is steadily taking a higher and higher place. The 
standardisation proposals are very much to the fore now, and 
there is not the least doubt that some important results will accrue 
from the deliberations regarding the investigations which have 
been made into the question. The main thing which it is sought 
to ensure is the uniformity of quality of the plantation product, 
one of the chief drawbacks to its use having been its extremes of 
variability, and any common action which may reduce this to 
narrow proportions, and thus allow the buyer to know that in 
buying he is obtaining an article suitable to his requirements and 
agreeing in its properties with apparently similar material pur- 
chased by him, is a boon. That irregularity in quality is pre- 
ventible there can he no serious doubt, and that it must be 
removed and a standard type article substituted, there is equally no 
question. The only thing is, how long the methods now being 
condemned by force of public opinion can be permitted to survive. 
The chief reform desired is without question the standardisation 
of the rubber. When once this is settled there will be time and 
opportunity to take other matters of a less urgent nature in hand, 
though with standardisation there must also be reform as regards 
grading. The New Year will certainly see big strides made in 
these matters, and greatly to the benefit of the plantation industry 


at large. 
Electric Cooking at Victoria, B.C.—Mr. Halls, 


manager of the light and power departwent of the B.C. Electric 
Railway Co., writing, in response to a request, in the Journal of 
Electricity, Power and Gas, says the accounts of 20 customers 
selected at random, but representative of the rest, were analysed. 
They show a total connected load of 74°5 KW., or an average of 
3,725 watts per customer, the maximum load being 4'5, and the 
minimum 2 Kw. 

From January to June of this year, both months inclusive, their 
average monthly consumption was 86 Kw.-hours per customer, the 
highest individual average being 184 Kw.-hours, and the lowest 
45 Kw.-hours per month, with an average monthly consumption of 
23°2 Kw.-hours per connected Kw. The lowest amount paid during 
that period, was a bill for $1.75, the minimum charge on a small 
connected load and the highest, $12.45, the load being 4°5 Kw. 

On account of the minimum charge made, the average price over 
the period and for the customers considered was 5 44 cents per Kw.- 
hour. The highest earnings per month per connected Kw. was $3.00 
on a load of 2 Kw., and the lowest 65 cents on a connected load of 
4'5 Kkw., the average earnings per connected Kw. being $1.26 per 
month. The smaller connected loads show the best average 
earnings, 

There seems to be but little influence of the seasons upon the 
current consumption. The highest monthly total was in January, 
the next highest in June, and the lowest in May, although 
February, being a short month, was not lees than the average. 

The average KW.-hour consumption per customer by months in 
1913, was as follows :— 


March ... June ... 90 


The cooking rate which is 5 cents per Kw.-hour, with a 
minimum charge of 75 cents per connected Kw,, has met with 
universal favour. 


Appointments Vacant, — Assistant engineer for 
Southern Nigerian Government (£300 +). Particulars are given in 
our advertisement pages. 


Inquiries,—Makers of, or British agents for, ‘“ Vita” 
electric liquid heater; makers of Maclean’s patent electric hair 
brushes are asked for. 
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Humphrey Pump Tests.—The official tests of the 
Humphrey pumps at the Metropolitan Water Board’s Chingford 
works have been carried out, with very satisfactory results. 
The large pumps were specified to lift 40 million gallons a 
day, and in practice lifted 475 millions on the average; the 


smaller 20-million-gallon pump discharged 26 million gallons, 


The average fuel consumption of the four large pumps was ‘93 lb. 
per W.H.P., and of the small pump ‘8 lb.; the fuel was anthracite, 
and the tests covered six-hour periods. It may be noted that the 
valve area of the small pump is relatively greater than in the case 
of the large pumps. 


Electricity at $111 per KW.-hour.—The central 
station customer who thinks he is paying a high rate for his elec- 
tricity might, with profit, follow the calculations sent us by a 
correspondent who has figured $111 per Kw.-hour to be the cost of 
the energy consumed in the average pocket flash-lamp. Such a 
flash-lamp is sold at 50 cents, while a renewal of the three minia- 
ture dry cells usually costs 25 cents. The little filament takes 
about 0°25 ampere, and the battery supplies 3 volts. Used daily 
such a battery will be found to be exhausted in, say, two months, 
or after a total of 180 minutes or three hours’ operation. The out- 
put of the cells has, therefore, been 3 volts x 0°25 ampere x 
3 hours, which equals 2°25 watt-hours. At this rate of 25 cents 
for 2°25 watt-hours, the cost of a kilowatt-hour would be 11,100 
cents, or $111—which is more than a thousand times the average 
rate paid for central station electricity. Applying the same scheme 
of careful calculation to the service performance of a pair of dry 
cells used for door-bell ringing, an even higher cost per kilowatt- 
hour will be obtained, for here the draft of current taken from the 
battery is smaller, while the extremely short periods of use result 
in a distressingly low “load factor.” —Hlectrical World. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The Aberdeen Corporation 
electricity department held their annual “At home” on 12th inst. 
at the Bon-Accord Hotel. Between 50 and 60 couples were present 
at the supper and dance. Mr. Bell presided. 

We regret to learn that Mr. C. TURNBULL, M.I.E.E., borough 
electrical engineer of Tynemouth, underwent an operation for 
appendicitis last week, but we are glad to hear that: he is now 
progressing favourably. 


Tramway Officials—The Glasgow Corporation last 
week, after considerable discussion, in the course of which amend- 
ments were proposed and defeated, adopted the following pro- 
posals of the Tramways Committee, with reference to the fixing 
of maximum and minimum salaries for heads of the tramways 
departments :—The scale to be:—General manager—Minimum 
salary per annum £1,000, maximum salary £1,400, annual incre- 
ment each year until the maximum is reached £50; salary of 
present holder of the office, £1,100. Traffic manager—Minimum 
£400, maximum £700, annual increment £25; present salary, 
£625. Chief engineer—Minimum £4100, maximum £700, annual 
increment £25; present salary £625, Electrical engineer—Mini- 
mum £4100, maximum £700, annual increment £25; present 
salary, £575. Secretary and treasurer—Minimum £400, maximum 
£700, annual increment £25 ; present salary, £425, 


General,—The Electrical Apparatus Co., Ltd., announce 
that Mr. TRAvIs, of their Manchester office, has recently been 
appointed general sales manager. He will, in future, be 
stationed at their works in London, and will supervise the 
whole sales organisation of the company. Mr. Travis’s position 
in Manchester has been taken by Mr. H. A. BAILEY, late of the 
Adams Manufacturing Co. Mr. H. B. Eccrzs, late of the 
Isaria Co., has also recently joined the Electrical Apparatus Co.’s 
Manchester office staff as special meter salesman. 

Mr. A, B. RANDALL has been appointed to succeed the late Mr. 
A, R, Malden as secretary to the Salisbury E.L. and Supply Co., Ltd, 


Obituary.—Mr. J. W. WiLkins.—We regret to learn 
of the death, at the advanced age of 86 years, of Mr. J. W. Wilkins, 
who, between 60 and 70 years ago, was engaged with Mr. 
Fothergill Cooke in railway telegraph work. In addition to a 
great deal of important work of this kind, it is also stated 
that he was one of the earliest workers in connection with wire- 
less telegraphy. For the last 60 years he had devoted much atten- 
tion to railway and other engineering work. The Zimes says that 
in spite of his great age, Mr.. Wilkins had for some months past 
been occupied in experiments on the utilisation of waste products, 
with a view to producing an improved material for the manufac- 
ture of electric insulators. 

According to South Africa, news has been received of a tragic 
event at the Kleinfontein Mine, whereby Mr. G. S. Cross, the 
chief electrical engineer, lost his life. His body was found lying 
on the property, and his motor-car near by. Presumably Mr. Cross 
was returning home, and ran into a spruit on the side of the road. ; 

Mr. JAMES Durry, who has carried on business as an electrician 
in Darwen for 20 years, died last week at the age of 53 years, 


The death is announced from Yokohama, Japan, of MR. R. 
ABBEY. The deceased, who was 72 years of age, was one of the 
first Englishmen who went out in 1874, at the request of the 
Japanese Government, to give instruction in telegraphy to the 
Post Office officials of that country. In the 12 years he was in the 
service, Mr. Abbey introduced the duplex telegraph system. in 
Japan, and had the honour of sending the first telegram from 
Yokohama to Kobe when the system was inaugurated. 

Wills. — It is stated that the late Sm Witiiam 
Preece, K.C.B., F.R.S., left £32,320 gross and £22,074 net 
personalty. 

The late Mz. ARTHUR CHAMBERLAIN left £143,588 gross and 
£125,660 net personalty, 


NEW COMPANIES REGISTERED. 


Newcastle-upon-Tyne Motor Co., Ltd. (132,723).—Registered 
December 1lth, by Waterlow & Sons, Ltd., London Wall, E.C. Capital, 
£60,000 in £1 shares. Objects: To take over that part of the business of Sir 
Wm. Angus, Sanderson & Co., Ltd., which relates to the mar ufacture and sale 
of the *“Newcastle-upon-Tyne’’ or ‘*N.U.T.” motor cycle, and to adopt 
agreements (1) with the said vendor company, T. Sanderson and F. H. 
Sanderson ; (2) between Edison & Swan United Electric Light Co., Ltd., and T, 
Sanderson; and (3) with H. Mason, The signatoriis (with one share 
each) are:—G, A, France, M.P., Newbiggen Hall, near Newcastle-on-Tyne ; 
T. Sanderson, St. Thomas Street, Newcastle-on-Tyne, director of Sir Wm. 
Angus, Sanderson & Co., Ltd.; F. Sanderson, St. Thomas Street, 
Newcastle-on-Tyne, director of Sir Wm. Angus, Sanderson & Co,, 

-; G@. F, Tweedy, Jesmond Park East, Newcastle-on-Tyne, engineer; 
R. Doxford, Grindon Close, Sunderland, shipbuilder; H. Mason, Burn 
Villas, Spital Tongues, Newcastle on-Tyne, motor cycle engineer; W. 
8. Burton, Pilgrim House, Newocastle-on-Tyne, solicitor. Minimum cash 
subscription, 25,000 shares. The first directors (to number not less than 
five or more than seven) are G. A. France, M.P., T. Sanderson, F. H. 
Sanderson, G. F. Tweedy, R. Doxford and H. Mason; qualification (after 
statutory meeting), £1,000; remuneration, £50 each per annum (chairman, 
£100) and a percentage of the profits. Secretary, J. Hamilton; solicitors, 
Watson, Burton & Corder, Pilgrim Street, Newcastle-on-Tyne. Registered 
ffice, St. Thomas Street, Newcastle-on-Tyne, 


Sun Power Co., Ltd. (132,640),—Registered December 8th, by 
Woodhouse & Davidson, 10-11, Lime Street, E.C, Capital, £600,000 in £1 
shares (282,464 6 per cent. cumulative participating preference). Objects, to 
acquire any inventions relating to the utilisation of solar heat and apparatus 
connected therewith, and particularly the rights for the Eastern Hemisphere 
in certain inventions of Frank Shuman, of Philadelphia, U.8.A., and to adopt 
an agreement with the Sun Power Co. (Eastern Hemisphere), Ltd. The 
subscribers (with one share each) are:—Segar R. Bastard, The Friars, 
Chigwell Road, Essex, solicitor; A. J. King, Elleray, Windermere, bleacher 
and finisher; G. G. Denton, The Grange, Littlemore, Oxford, late Governor 
of Gambia; F. 8. Gandy, 13, Defoe Road, Stoke Newington, N., accountant; 
W. 8. Last, 111, North Hill, Highgate, company registrar; L. C. Beckwith, 
382, Brixton Road, 8.W., clerk; A. J. Culley, 68, Arthur Road, Brixton, 8.W., 
secretary. Minimum cash subscription, seven shares. The first directors (to 
be not less than three or more than eleven), are Segar R. Bastard, A.J. 
King and G. G. Denton; qualification, one share; remuneration, £50 each 
per annum (chairman, £150; vice-chairman, £100), and a percentage of the 
profits. Registered office, Friars House, New Broad Street, H.C. 


British Arc Welding Co. (Bristol Channel), Ltd. (132,707).— 
This company was registered on December 11th, with a capital of £20,000 in 
£1 shares, to take over a process for electrical welding under a grant or 
licence proposed to be given by the British Arc Welding Co., Ltd. The sub- 
scribers are:—F. Shearman, Bute Docks, Cardiff, engineer, 200 shares; 
J. Elliott, Bute Docks, Cardiff, engineer, 200 shares; R. 8. Kennedy, 
41, Howett Road, Belsize Park, N. W., engineer, 200 shares; A. J. Marquand, 
2, Dock Chambers, Cardiff, engineer, 200 shares; W. KE. Howlett, 
Tydvil Place, Roath Park, Cardiff, secretary, 100 shares; C. Jones, Trydraw 
Road, Roath Paik, Cardiff, engineer, 100 shares; F. E. Lewis, 39, Stanwell 
Road, Penarth, company secretary, 2°0 shares. Minimum cash subscription 
2,000 shares. The directors are to number not less than two or more than 
six. The British Arc Welding Co., Ltd, and John Shearman & Co., Ltd., 
may each nominate one director; qualification, £200, Secretary, F'. H. Lewis. 
Reg'stered office: 2, Dock Chambers, Cardiff. 


W. S. Jeal & Co., Ltd. (132,643).—This company was registered 
on December 8th, with a capital of £550, in 500 preference shares of £1 each, 
and 1,000 ordinary shares of 1s, each, to carry on the business of electrical 
engineers, designers and manufacturers of, agents for and dealers in motor- 
cars, motor-cycles and accessories, electrical storage batteries and apparatus, 
&c., and to adopt an agreement with W. 8S. Jeal. The subscribers (with one 
preference share each) are :—C. N. Murphy, Mindaroo, Garrads Road, Streat- 
ham, 8.W., merchant; F. Hill, 7, Braxted Park, Streatham, 8.W., builder; 
J. E. M. Tyler, 8, Braxted Park, Streatham, 8.W., builder; W. 8. Jeal, 17, 
Chryssell Road, North Brixton, 8.W., electrical engineer. Private company. 
The number of directors is not to be less than three or more than five; the 
first are C. N. Murphy, F. Hill, J. E, M. Tyler and W. 8. Jeal; qualification 
£10. Registered office, 17, Chryssell Road, North Brixton, 8.W. 


Ledbury Electric Supply Co., Ltd. (132,276).—This com- 
pany was registered on November 20th, with a capital of £4,000 in 800 cumu- 
lative preference shares of £5 each, 1,000 preferred ordinary shares of £1 
each, and 1,500 ordinary shares of £1 each, to carry on the business indicated 
by the title. The subscribers (with one share each) are:—J. H. Edwards, 
127, Victoria Street, Bristol, electrical engineer; Seymour Williams, 388, 
Parliament Street, 8.W., solicitor, Private company. The number of 
directors is not to be more than six; the subscribers are to appoint the first ; 
qualification, 50 shares. Registered office, 127, Victoria Street, Bristol. 


Magnetos, Ltd. (132,721).—This company was registered on 
December 11th, with a capital of £1,000 in £1 shares, to carry on the business 
of magneto experts, electrical and mechanical engineers, &c, The subscribers 
(with one share each) are:—C. Godfree, 45, Broad Street, W.C., electrical 
engineer; R. P. Glanville, 9, Gray’s Inn Square, W.C., managing clerk. 
Private company. The number of directors is not to be less than two or more 
than five; the first are C. Godfree and R. P, Glanville. Registered office, 45, 
Broad Street, Bloomsbury, W.C. 


Railway Appliances Co., Ltd. (132,816).—This company was 
registered on December 16th, with a capital of £1,090 in £1 shares, to carry 
on the business of agents for, manufacturers, installers and users of, and 
dealers in appliances and mechanical and engineering devices for use upon 
railways, apparatus and appliances used in connection therewith, and with 
electricity and compressed air, &c., and to adopt an agreement with J. P, 
O’Donnell. The subscribers (with one share each) are :—F, BE. Jones, Eden 
Lodge, Beckenham, solicitor; J. Groom, Palace Chambers, Westminster, 
secretary. Private company. The number of directors is not to be less than 
two or more than seven; the first are F, E. Jones and J. Groom; qualification, 
£1; remuneration, £50 each per annum, Registered office, Palace Chambers, 
9, Bridge Street, Westminster. 
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OUTDOOR AIR-BREAK SWITCHGEAR. 


By W. A. COATES, A.M.LE.E. 


WITHIN the past few years great changes have been made 
in standard switchgear practice, and probably the most 
radical change of all has been the introduction of air-break 
switchgear for outdoor service. 


Fia. 1.—6,600-voLT FOSE In WoopeEy Box. 


This apparatus has yet to make its appearance in England, 
but that it is well out of the experimental stage in America 
will be clear, when it is stated that air-break outdoor 


capacities up to 50 K.y.A., are usually suspended from the 
pole cross-arms by hanger irons. 

For small transformers the only protection deemed 
necessary (and, indeed, commercially feasible) is to have a 
primary fuse, and in its elementary state an indoor type 
of fuse was enclosed in a suitable wooden box, which could 
be mounted on the cross-arms wit the transformers (see 
fig. 1). Although quite a workable proposition, such an 
arrangement is clearly open to improvement, and nowadays 
it is customary to use either a porcelain plug-fuse (figs. 2 
and 3) for small capacities, or for larger transformer-circuits 
an expulsion fase on outdoor insulators, so arranged as to 
s2rve as a link switch (fig. 5). 

The former type is so designed as to keep the live con- 
tacts properly shrouded, and the fuse is easily renewable. 
It can be made so cheaply that it does not become a matter 
of importance if the whole thing is burst by lightning 
troubles, as is frequently the case. This type of fuse is 
capable of carrying a normal load up to 30 amperes at 
— volts, and is by far the moxt popular form at present 
used. 

The link fuse is intended to be handled by means of a 
Pie shod with a special device to carry the fuse tube 

fig. 4). 

As a general thing, such devices as these are only used 

with transformers up to about 50-K.v.A. capacity, above 


Figs, 2 AND 3.—3,300-vOLT PoxcELAIN PLUG-TyPE FUSE, CLOSED, AND 


TAKEN APART TO SHOW CONSTRUCTION. 


switches are now in use on systems right up to 150,000 
volts and of large capacity. 
As is probably well known, power and lighting distribu- 


Fic. 6.—THREE-POLE REMOTE-MECHANICALLY OPERATED SWITCH FUSE OF MEDIUM 


CAPACITY FOR MOUNTING ON CROss-ARM. 


tion in America is usually carried out with overhead feeders, 
and the first application of outdoor switch apparatus was to 
the protection of the step-down transformers, which, for 


Fries. 4 AND 5.—EXPULSION SwITcH.- 
FUSE ON INSULATORS, AND POLE, 


which limit it is usually permissible 
to spend a little more money on. 
elaborating the switchgear. 

Moreover, the weight of a 50-K.v.A. 
transformer is just about the maxi- 
mum which can conveniently be 
suspended from the cross-arms by 
hanger irons, especially when a single- 
pole construction is used. 

Above 50 K.v.A. it is more usual to 
use two or more poles, suitably braced 
and provided with a special bracket 
or platform to carry the transformer: 
Such construction necessarily pro- 
vides greater space for the accom- 
modation of the switchgear, and 
more elaborate equipment -is, con-: 
sequently, practicable. Fig. 6 
shows. a simple form of  three-pole “switch fuse - with 
link operation. By this means the.H.T. apparatus can 
be located -high on the pole, wellout of harm’s. way: 

F 
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to climb the pole. 


prevent interference by unauthorised persons. In this par- 
ticular design the link is of wood, through the centre of 
which the fuse wire is passed. By this means the “ expul- 
sion ’’ effect is still retained, while the wood tube makes a 
sound mechanical job. 

This type of fuse has actually been built up to 22,000 
volts, with a contact spacing of 16 in. While this is really 
sufficient to allow safe handling when renewing a fuse wire, 
yet it is more usual on the higher voltages to use separate 
switch and fuse units. 

Fig. 7 shows one pole of a somewhat ingenious switch 
designed for use in this manner. The two contact blades 
are so mounted as to swivel with relation to the main 


Fic. 8.—33,000-voLT OuTDOOR SuB-STATION ON A COLLIERY 
PLANT. The small shed contains the secondary switchgear. 


contact cross-arm, and, consequently, as the switch opens, 
the contact blades are first wrenched round in the jaws, and 
thus break any ice which has frozen on to the contacts. 
In Great Britain such precautions are, perhaps, unneces- 
sary, but in America, where the winter temperature may 
drop to 60° below zero F., and is subject to very severe fluc- 
tuations, ice trouble is a very real factor to be considered. 
Experience shows that a wooden pole construction with a 
high transformer platform is not as stable as might be 
desired, and in exposed positions it is especially noticeable 


and the operating lever located at the ground level, so 
that the circuit can be isolated without the lineman having 
A padlock is, of course, provided to 


7.—ONE POLE oF A THREE-PHASE ‘‘ BAUM” SWIVEL ConTACcT SWITCH. 


that the poles soon work loose in the ground, no matter how 
carefully the soil has been tamped around them. 

This has led to the development of outdoor sub-stations 
mounted on light steel towers, which lend 
themselves much better to stiff mechanical 
construction, and are at the same time 
capable of being shipped in parts, and 
easily and quickly assembled in the field. 

In figs. 8, 9 and 12 are shown three 
sub-stations of this type, designed and 
built by the Transmission Engineering Co., 
who have probably done more towards 
the development of the cheap outdoor sub- 
station than any other firm. 

It will be noted that in all cases the 
line wires can be dead-ended on the switch 
insulators, which, together with the steel 
structure, are made extra stiff for this 
purpose so as to avoid the necessity for 
using additional strain towers on the line. 

The particular sub-stations illustrated 
are in service on 33,000-volt systems, and 
similar apparatus has been made for all 
pressures from 6,600 up to 66,000 volts. 

The switching apparatus on all these 
towers is of the design patented by Mr. 
A. W. Burke, a consulting engineer 
of Pittsburg. The incoming line is first brought to a 
three-pole horn-type switch, thence to a triangular choke 
coil and horn gap, and finally through a horn-type open 
fuse to the transformers which are located on a platform 
immediately below the switchgear. 


Fig 9.—COMPLETE 33,000-VOLT OUTDOOR SUB-STATION, SHOWING 
“Burke” HoRN GAPS AND CHOKE COILS, AND LINE POLE. 


The details of the switch are well shown in fig. 11, 
which shows the switch in a half-open position. The 
moving portion is carried on two insulators mounted on a 
common swivel pin, which moves in a brass bearing bush. 
The moving horn is connected to the contact blade after 
the manner of the flicker blade on a conventional knife 
switch, and consequently the chief current-carrying parts 
are well separated before any arc is drawn across the horns. 

There is a widespread idea that rupturing an A.c. system 
in air must inevitably give rise to surges far more violent 
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r how than would be the case if oil switches were used. In fact, fortunately, however, the writer has not been able to 
this would not appear to be the case. In fig. 10 we repro- secure any oscillograph records supporting these statements. 
ations duce an oscillograph record taken across a ‘‘ Burke” horn- 
1 lend 
anical 
> time 7 
, and 
field. 
three | 
d and 
wards 
r sub- 
Fig. 10.—OscILLOGRAM OF ‘‘ BURKE” SWITCH OPENING ON A 
28 the 33,000-voLT SYSTEM WITH Maximum Loap oF 1,000 Kw. 
— PASSING. Upper Curve, Voltage ; Lower Curve, Current. 
stee 
r this type switch when rupturing 1,000 Kw., at 33,000 volts, 
ty for 60 cycles, and from this it is clear that the effect on the Fig. 13.—Two THREE-PoLE 150,000-votr Horn SwITcHEs ; 
line. voltage wave is extremely slight, although the switch SOUTHEES-SteaRss BysTaM. 
trated occupied practically one second ' 
, and in opening. It will be noticed a 
or all that the arc “hung on” for 
alts. some time after it had been 
these drawn out to so great a length 
y Mr. as to choke the current down 
rineer to a small value. It is generally 
“to a found that the arc ona horn 
choke gap “hangs on” from one to two 
open seconds. This same * Burke” 
tform switch was subsequently tested 
on short-circuit, and success- 


fully ruptured a load of 8,000 
a Kw., which is a far greater 
figure than is ever likely to 
occur on consumers’ premises. 
ee On the system of the Sierra 
and San Francisco Power Co. 
it is even stated that the kick 
due to opening air - break 
switches on their 105,000- 
volt lines, is scarcely noticeable, 


switches Fic. 11—OneE or A “ BURKE” Fie. 14.—‘ Burke” CHOKE CoIL, HoRN 
operated in like positions the Horn-TyrE Switcu, Gap ARRESTER AND Horn-TyPE Fuss. 
kick is so pronounced as to 
cause arresters to spill over and to show a 25 per The Burke lightning arrester, choke coil and horn fuse are 
cent. variation on a graphic recording voltmeter. Un- shown in detail in fig. 14. It will be noticed that one side 
of the arrester horn is actually part of 
= the choke coil, and as the coil is angular 
: / there will be maximum tendency to spill 


over just at the lower corner in the triangle. 

It is claimed that due to this construc- 
tion the accurate setting of the gap on low 
voltages is no longer of primary import- 
ance, as for the same spill-over voltage, the 
gap is some 50 per cent. greater than is the 
case with a simple horn. 

The designer further claims that with 
dynamic current flowing exceeding 25 
amperes the resulting magnetic field in 
the horn is so great as materially to 
assist in rupturing the arc, and he even 
goes so far as to advocate operating with 
no series resistance in the ground circuit. 

Sub-stations such as we have described 
can be built for little more than half the 
cost of the usual form of station. We 
tabulate below some approximate figures 
based on pole-supported transformers, pro- 
tected on the primary with switch fuse, 
choke coil and horn lightning arrester. 

APPROXIMATE NET COST PER KW. 


Line voltage. 
EW. 13,200, 22,000, 83,C00, 
75 Ils, 13s, 168, 
90 10s. 13s, 
120 7s, 6d. 103, lls. 
150 63. 7s. 6d. 103, 
300 4s, 53. 68. 


The steel tower type of sub-station is of 


Fig. 12.—33,000-vot OuTDOoR SuB-STATION, SHOWING SECONDARY STRAIN I 
necessity more expensive than those tabulated 


INSULATORS AND SWITCH-OPERATING LEVER, 
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above, but even in this case the cost is only increased by some 
2s. 6d. per KW. 

It should be pointed out that in making these estimates 
average American prices have been taken, and in England 
the cost of the wood pole structure would possibly be some- 
what higher. 

Doubtless equipments just as illustrated would not find 
unqualified favour with the Home Office or the Board of 
Trade, but, at the same time, it is not difficult to conceive 
a few minor changes in design which would render them 
sufficiently safe for English conditions. 

These high-voltage outdoor equipments are finding exten- 
sive favour in America, as they enable supply to be profit- 
ably given to small villages, individual farmers, mines and 
other consumers situated along the route of main feeder lines. 

Such small loads would not be profitable if the ordinary 
type of brick sub-station with oil-break switches, &c., had 
to be provided. 

_ Farmers are probably the most important class served 

in this way, and although at first one is apt to regard this 
business as mostly small lighting, yet experience goes to 
show that once the farmer has realised the possibilities of 
the electric motor, he quickly eularges his demand. 

In statistics taken by five large power companies, it was 
found. that their farm load was over 66 per cent. power ; 


It is now generally conceded that on high-voltage systems 
-it is advisable to conduct all switching operations on the L.7, 
side of step-up transformers, thus avoiding the risk of damage 


Fig. 17.—CONTROL STATION NEAR BiSHOP, CALIFORNIA, SHOWING 
Two DoUBLE-BREAK 150,000-VOLT THREE-POLE PNEv- 
MATICALLY OPERATED SYNCHRONISING BOWIE CIRCUIT- 
BREAKERS ; SOUTHERN SIERRAS POWER Co, 


to insulation due to surges. At the same time, to deal with 
emergency conditions, it was deemed desirable on this system to 
use switches which could safely be operated on load if necessary. 


Fic. 15.—SAN BERNARDINO RECEIVING STATION, SHOWING TWO 150,000-voLT SINGLE-BREAK ELECTRICALLY OPERATED BOWIE 
CIRCUIT-BREAKERS. OUTDOOR SUB-STATION OF 12,000 K.v.A. CAPACITY. 


and as the principal demand is during the day, such business 

is eminently useful from the load factor point of view. 
Although extremely high voltages are never likely to be 

employed in Great Britain, yet an article such as this would 


Each set of switches consists of two breaks in series, and 
has knife blades 3 ft. long, pivoted at one end and rising in 
op2ning, thus transferring the arc to the horns. The latter 
are located at both ends of each blade, and are of 
galvanised iron tube, tapering from 1 in. 
diameter at the bottom towards the 


Each circuit has tw) Type K three-p le, 60,000 volt manually operated Bowie circuit-breakers, and 


cross-over swi‘ch for interconnection. 


Fig. 16 —SWITCHING STATION FOR Two CIRCUITS ; SOUTHERN SIERRAS POWER Co. 


be incomplete without reference to the remarkable equip- 
ments recently put into op?ration on their 150,000-volt 
lines by the Southern Sierras Power Co. 

In figs. 18, 15,16 and 17 are shown various views of 


sub-stations on this system. Power is transmitted from 
Bishop Creek to San Bernardino, a distance of some 
238 miles, the generating plant being of 36,000-Kw. capacity. 


top. 
"ikkaanl no oscillograph records have 
yet been taken, it is stated that the 
switches have already been frequently 
operated without causing the least trouble 
in operation. 

Up to the present in England we have 
only seen the oil-break form of weather- 
proof switchgear, and that but rarely, but 
the writer is of opinion that, by adopt- 
ing some such radical departure from 
accepted practice as has becn indi- 
cated above, much load, at present 
deemed unprofitable, could be con- 
nected up with advantage. Although 
such action necessarily implies over- 
head feeders, yet in the ‘sparsely 
populated districts these should not 
be objectionable, and, in fact, we 
already have the example of several 
power companies, such as the Clyde 
Valley and Yorkshire Electrical Power 
systems, which distribute by overhéad feeders quite satis- 
factorily. 

The writer wishes to acknowledge assistance in preparing 
this article, and in providing illustrations, from the Bowie 
Switch Co., the Pacific Electrical Manufacturing Co., the 
Transmission Engineering Co. and the Westinghouse Elec- 
tric and Manufacturing Co. 
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“ZIG-ZAG” WINDING DIAGRAMS. 
By HUMPHRY MacCALLUM, B.Se., A.M Inst.C.E. 


A very large number of “ series’ or “ wave ” wound direct- 
current armatures are in use nowadays, but there is reason 
to believe that this type of winding is not always thoroughly 
understood. It has been the writer’s experience, in fact, 
that the subject is one with which the average man has a 
certain amount of difficulty, and reference to the text-books, 
as a rule, does not give much help, mainly for the reason 
that the essential matter is so frequently “swamped” by 
much that is out of date, and of little or no practical 
value. : 

The usual method of approaching the subject is by 
means of the circular winding diagram in which all the con- 
ductors are set out and numbered in such a way as to suggest, 
more or less completely, the actual arrangement upon the 
armature. Such diagrams are drawn for purposes of 
demonstration with a number of conductors very much 
smaller than would be used in practice, in order that the 
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followed, and which, with slight modifications, is applicable 
to all wave windings. 

As an illustration, fig. 4 is an ordinary circular diagram 
for a six-pole, two-circuit wave winding, having the im- 
practicably small number of 28 conductors, or groups of 
conductors, arranged in 14 sections. Fig. 5 is the corres- 
ponding “ zig-zag” diagram. The comparative simplicity 
of the latter is evident, and as the addition of any number 
of sections does not complicate, but merely lengthens the 
diagram, it is clear that the representation of practical 
windings, having a large number of conductors, presents no 
difficulty. For example, fig. 6 is the armature winding 
of an existing 440-volt, 200-Kw. six-pole p.c. machine. 
The corresponding circular diagram very closely printed 
would cover two full pages of the Review. The index 
figure at the left-hand end of the above diagram forms a 
convenient means of showing that the number of turns per 
section is in this case one only. Many modern windings are 
built up of sections, each of which consists of one turn, i.e., 
two conductors per section, but in small machines of normal 
speed and voltage, it is economical to use more than 
one turn per section, and for such work this has become the 
usual practice. Where there are two turns per section, the 

index figure will resemble fig. 1, with three 
turns per section the index figure will have 


three turns, and so forth. 

The windings so far considered are 
“ right-handed ”* six-pole windings, and the 
‘corresponding “ zig-zags” are built up of a 


aa 
Fia. 1.—Co1n CONSISTING OF ONE 
SECTION OF Two TURNS, 


circuits may be more easily traced, and though by this 
means the general principle of wave winding is very‘clearly 
shown, these abbreviated diagrams are somewhat difficult 
to reconcile with practice, and it is probable that one or 
perhaps two rounds of the diagram would fulfil the purpose 
equally well. Apart from the important question of avail- 
able space, the full circular diagram corresponding to a 
normal modern machine would be too complicated for the 
man of average patience, owing to the large number of con- 
ductors included therein. 

In actual practice, however, it is not necessary to consider 
the individual conductors or to number them individually, 
or in groups, since each section of the winding may be 
regarded as belonging to one commutator plate, and the 
commutator plates only need be numbered. This mode of 
procedure may be made use of in the diagrammatic 
representation of armature windings, and a further and 
greater simplification is brought about if the sections are 


1 33 65-2 34 66 3 35 67 47 79 16 48 80 17 4g 
@ 
95 63 31 94 62 30 93 61 29 20 83 51 19 82 50 


Fic. 3—PArT OF A PLAIN DIAGRAM OF CONNECTIONS FOR A 
Two-CIRcUIT WAVE WINDING. 


represented, a8 in ordinary diagrams of connections, by 
lines which do not necessarily bear any resemblance to the 
actual armature coils. For example, we may represent the 


. 
section fig. 1 thus -e——e., or fig. 2 thus ’ 33, putting 
4 33 


numbered dots for commutator plates, and if any simple two- 
circuit wave winding be taken and set out in this way, a 
closed loop of lines and dots, as in fig. 3, will be 
obtained. 

Now, although it is helpful to look at any given winding 
from this point of view, the setting-out of the numbers first 
hand requires a thorough knowledge of the principle of the 
Winding. The loop may be “ zig-zagged,” however, in such 
& Way that the commutator plates come together in numerical 
order, and the whole then forms a new type of diagram 
Which is easy to set out, has the advantage of being easily 


series of vees, thus y , each of which 


Fig. 2.—Co1n ConsIsTING OF Two 
SECTIONS OF ONE TURN EACH, 


represents one “round ” of the armature. In 


a four-pole diagram the vees would have only two dots thus, _ 


y and in an eight-pole four dots thus y , or in general, 


since in going once round the armature p/2 commutator 
plates are touched upon, there are p/2 dots on each vee 
(p = number of poles). 

Figs. 7 and 8 are the “left-hand” diagrams corres- 
ponding to figs. 4 and 5, and it will be seen that whereas 


4.—CrrcULAR DIAGRAM FOR RIGHT-HANDED OR PROGRESSIVE 
S1x-PoLE Tw0-C1rRcUIT WAVE WINDING HAVING 28 CoN- 
DUCTORS ONLY. 


the former is composed of a series of complete vees, in the 
latter the first and last vees have been mutilated by the 
removal of the end sections. The system of numbering also 
is different in either case, but all right-hand windings, and 
all left-hand windings respectively, are numbered in the 
same way, and in every case the number of dots n, in the 


* For definition of “ right-handed” winding see fig. 13 at end of 
article, or more fully by reference to article by the present writer 
in the ELECTRICAL REVIEW of September 19th, 1913, page 477. 
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second row from the top of the diagram, is equal to the 
winding step at the commutator. 
With the above.“ zig-zag” arrangement the total number 


Fig, 5.—Z1G-ZAG DIAGRAM CORRESPONDING TO FIG, 4, 


of dots or commutator plates K is obviously equal to the 
number of rows multiplied by the number in a row plus 


107 108 109 10 H2 US NG 120 12) 122 123 12h 125 126 127 128 129 130 13) 132 133 134 195 136 137 198 139 140 142 145 U8 ik9 150 182 153 154 155 156 157 188 


$4 55 56 57 58 59 60 6! 62 63 64 65 66 67 68 69 70 7/72 73 74 75 76 77 78 79 80 8/ 82 8&3 84 85 86-87 88.89 90 9) 92 93 9h 95 96 97 98 99 100 101 102 103 104 105 m6 


per section, a value which is usually fixed on a “reactance 
voltage” ‘basis, as suggested by Hobart. The value of x 
being known, a few minutes will suffice for the drawing of 
a diagram in accordance with the following rules, which will 
give correct coupling, right or left-handed as the case 
may be :— 


1, Commutator plates are represented by numbered dots. 


2. Sections of winding between commutator plates are repre- 
sented by lines (curved or straight), and the number of turns in a 
section is shown by the index figure at the side of the diagram. 

3. A right-hand or progressive winding is one in which a right. 
handed or C.C.E. direction of rotation gives positive brushes 
opposite the N poles, and in this hand of winding the ends of a 
round cross one another. 


+ 


54 


Fic. 6.—Z1G-ZAG DIAGRAM OF EXISTING 200-KW. MACHINE, 


one, if there are complete vees only, or minus one if the 
~ vees are incomplete. There are p/2 rows, so that we 
ave— 

K =n p/2 — 1 for the right-hand or progressive wind- 
ings, and K = n p/2 + 1 for the left-hand or retrogressive 
windings. 

The above are the conditions for re-entrancy in two- 
circuit wave windings. 

Multiple circuit (series-parallel) wave windings, or double, 
jtreble, &c. (independent series) wave windings, are but 

ittle used, but it may be of interest to examine them in 
terms of the “ zig-zag ” diagrams. Such windings must 
agree with the formule — 


Fig. D1IAGRAM FOR LEFT-HANDED OR RETRO- 
GRESSIVE S1x-PoLE Two-CiRCcUIT WAVE WINDING HAVING 
32 CONDUCTORS ONLY. : 


K =n p/2 — c/2 for the right-hand or progressive wind- 
ings, K = n p/2 + c/2 for the left-hand or retrogressive 
windings, where c is the (even) number of circuits required. 

The winding will be an independent series (c/2 separate 


S\/ 4 


Fig. 8.—Z1G-ZAG DIAGRAM CORRESPONDING TO Fia. 7. 


windings) or-a series-parallel according as n is or is nota 
multiple of c/2.. Figs. 9, 10, 11 and 12 will serve to illus- 
trate the point. 

The total number of active conductors required in any 
winding is, of course, a matter of speed, magnetic flux and 
E.M.F., and the-number of sections, and. therefore the num- 
ber of commutator plates K for a given number of con- 
ductors depends upon the permissible number of conductors 


Fia. 9.—CIRCULAR DIAGRAM FOR RIGHT-HANDED OR PROGRESSIVE 
§1x-PoLE SBRIES-PABALLEL WINDING. c=4;2”= 5, 


Fig. 11.—CrrcuLaR DIAGRAM FoR RIGHT-HANDED OR PRO- 
GRESSIVE S1x-PoLe DOUBLE, WINDING. c= 4; = 6. 


4, Left-handed “zig-zag” diagrams consist of a series of com- 
plete vees. In right-handed diagrams the first and the last vees 
are minus one section, In all cases the right-hand limb of a vee 
is devoid of dots. 

5. The number of rows in the-diagram is equal to half the 
number of poles of the machine. 
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6. The numbering is from left to right, and commences in the 
second row from the top. The first step, i.e, from 1 to (x + 1), 
is in the left-hand limb of the first vee, and upwards if possible. 


13 ~ We. 3-16 


6 
7-8 9 -10 12 


Fic. 12.—Z1G-zAG WINDING CORRESPONDING TO 11. 


7, The commutator winding step ” is in all cases equal to the 
number of dots in the second row. 

8. In a simple series (two-circuit) winding » may have any 
value, but in multiple-circuit series windings if » is made a 
multiple of c/2, c/2 separate windings will be formed, 


Right-hand or Progressive. 
Fig. 13.—ONE Rounp OF A 4-POLE SERIES WINDING. 


Left-hand or Retrogressive 


It may be pointed out that brushes are shown on the 
“zig-zag” diagrams by a heavy black line joining neigh- 
bouring commutator part dots, as at + and — (fig. 6). 
There being six poles in this case, but only two circuits, it 
is possible of course to collect the current at two brush sets 
only. In other words, if one set can carry the whole 
current, two positive and two negative sets can be removed 
without affecting the output of the machine, as can be 
clearly seen by reference to the figure. 

Mistakes in coupling, which usually lead to somewhat 
puzzling results, are easily followed with the help of the 
appropriate zig-zag, which may be drawn out in a moment 
on a scrap of paper when and where the occasion arises. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison & Swan United Electric Light Co., Ltd. (18,984). 
—Return dated November 25th, 1918. Capital, £888,071 in 150,000 ‘*A” and 
26 486 **B” shares of £5 each, and 23,564 ‘*B”’’ sharee of 5s. each. 99,261 
“A.” 17,189 £5 ‘*B” and 23,564 5s. ‘‘B” shares taken up. 10s. per share 
called up on 89,261 ‘A,’ £5 per share considered as paid on 17,189 ** A,” 5s. 
on 23,564 ** B,’? £2 10s. on 89,261 A’? and £3 on 10,000 “‘A.”” Mortgages and 
charges: £449,474. 


Keighley Electrical Engineering Co., Ltd. (44,893).— Return 
dated peptember 24th, 1913. Capital, £10, in £1 shares (3,000 pref.). 
4,200 ord. and 1,800 pref. shares taken up. £1 per share called up on 2,588 ord. 
and1,400 pref. £1 per share considered as paid on 1,612 pref. and 400 ord, 
Mortgages and charges: £5,000, 


Electro-Meta!s, Ltd. (110,432).—Return dated July 7th, 1913 
(filed November llth). Capital, £30,000 in 4,000 pref. shares of £5 each and 
£10,000 ord. of £1. 102 pref. and 10,000 ord.sharestaken up. £1 per share 
called up on 102 pref. £1 per share considered as paid on 10,000ord. Mort- 
gages and charges: Nil. 


Cleveland and Durham Electric Light and Power Co., 
Ltd. (89,539).—Return dated November 3rd, 1013, Capital, £700,000 in £1 
shares (350.000 preference), 333,705 preference and 157,600 ordinary shares 
taken up; £1 per share called up on 881,985 preference and 79,068 ordinary; 
£80,302 consiaered as paid on 1,770 preference and 178,532 ordinary, Mort- 
gages and charges: £495,000 (including £25,000 collateral security). 


Church Stretton Electric Supply Co., Ltd. (80,857).— 
Return dated August 11th, 1918, Capital, £10,000 in £1 shares; 8,154 shares 
taken up; £1 per share called up on 154; £1 per share considered as paid on 
8,000. Mortgages and charges: £5,000 first mortgage debentures and £1,075 
mortgage. 


Rhondda Tramways, Co., Ltd.—A memorandum of satis- 
faction to the extent of £400 on November 28th, 1913, of charges dated 
March 24th, 1911, and November 18th, 1912, securing £240,000, has been filed. 


Drake & Gorham, Ltd. (70,275).—Return dated October 30th, 
1913, Capital, £125,000 in £1 shares. 125,000 shares taken up. £1 per share 
called up on 85,000, £1 per share considered as paid on 40,000. Mortgages 
and charges: Nil, 


Cape Electric Tramways, Ltd. (54,636)—Return dated 
November 19th, 1918. Capital, £500,000 in £1 shares. 491,222 shares taken 
up. £1 per share called up on 91,222. £1 per share considered as paid on 
400,000. Mortgages and charges: £440,300. 

Woking Electric Supply Co., Ltd.—Charge on certain 
Property, in Woking dated December 2nd, 4013, to secure all moneys due, or 
to become due, from the company, to Barclay & Co., Ltd., 54, Lombard 
Street, F.C, 

Javal Patents, Ltd.—Issue on December 3rd, 1913, of £200, 
bart of a series of which particulars have already been filed. 


CITY NOTES. 


Costa Rica Electric Light and Traction Co., Ltd.) 


THE annual meeting was held on Monday, at Dashwood House, Old 
Broad Street, E.C., Mr. Frederick Davies presiding. ; 
The CHAIRMAN, in proposing the adoption of the report (see 
ELEC, REV., page 1012), said the past year had been an uneventful 
and at the same time a very satisfactory one. There had been an 
increase in the net earnings at Costa Rica, they having amounted 
to £23,875, as compared with £22,033 last year, which was in itself 
a considerable increase over the previous year. The net surplus 
profit, after paying all expenses in London and debenture interest, 
amounted to £7,000, against £5,700 last year, which was again an 
increase over 1911, when the net surplus was £3,600. It was pro- 
posed to put the whole of the net surplus to the credit of the dis- 
count and commission on debenture issues account, which would 
thereby be reduced to a matter of £7,000, so that another year of 
similar progress would seetheextinction of thataccount. The business 
of the company, as well as the profits, progressed satisfactorily. The 
number of lamps installed showed an increase of 10 per cent. 
in the year, which was again an increase of 18 per cent. over the 
previous year, and the motor supply showed an increase of 43 per 
cent. over last year, which was an increase of 55 per cent. over 
1911, The power plant at El Brasil, which was inaugurated in 
December, 1911, had worked throughout the year without a hitch, 
and it was contemplated to effect an immediate installation of the 
fourth unit which would enable them to utilise to the full the 
second pipe line at the earliest possible moment. The machinery 
was now on order, and they were expecting immediate delivery. 
The cost which would amount to about £4,000 would be defrayed 
out of the revenue for the current year. There was ahead of them 
a certain amount of expenditure, and no doubt some of the share- 
holders would be a little surprised, in view of the favourable 
figures which they were able to present, at receiving an offer of 
debentures at the low price of 65. As they were aware, they had 
incurred obligation by way of loan from a financial house, amounting 
to £13,400, which, during the year under review, had been increased 
to £14,277. Itwas anticipated that that loan might have run on until 
other matters had absorbed it, and therefore no definite date was 
fixed for repayment ; and the best terms they were able to arrange 
in order to induce the lenders to allow the loan to remain on hand 
until next March, was to deposit the unissued balance of their old 
debentures with them, and authorise them to sell sufficient of the 
debentures to repay themselves, and to call them at the price of 60. 
That option extended over the whole of their unissued 5 per cent. 
debentures, They were very loath to give such an option, but they 
had no choice in the matter. The option expired at the end of this 
year, except as regarded sufficient debentures to cover any unpaid 
loan which might exist at that time, and he supposed it was obvious 
that the offer to the debenture-holders at 65 wes the result. As 
far as the directors were concerned, they were only anxious to 
make it clear to the shareholders that the action of offering 
them at such a low price was forced upon them. They 
had in the future to look forward to certain expenditure in 
the way of additions and reparations to their plant. It would be 
necessary before very long to contemplate the re-modelling of 
}the overhead mains, and there were various other matters which 
would entail a total expenditure of some £10,000 or £12,000. 
None of those things, however, required immediate attention, 
and their idea was to discharge them as they became necessary out 
of the revenue for the year. The balance of profit this year— 
£7,337, was a very handsome one—and if the business progressed 
during the remainder of the year as it had done since the accounts 
were closed, they. thought there would be.a still better result at 
the end of the current year. They should have a surplus of 
probably £10,000 instead of £7,000, but, on the other hand, they 
must not lose sight of the fact that at present they were enjoying 
a suspension: of the sinking fund for the debentures, which was 
to be re-instated in June next. At the same time they had 
the competition of the plant which formerly belonged to 
Mr. Mendiola Bozza, and which had now passed into the 
hands of Mr. Alvarado. That undertaking during the past 
year had developed a very large water power some short distahce 
above the company’s, and it remained to be seen to what purpose 
that new power was to be devoted. They did not look upon the 
situation with any trepidation, but at the same time they faced 
the fact that their sole competitor had thought it worth while to 
develop very large power, and it might result in their having to 
reduce their rates in order to meet competition. The situation did 
not fill them with any alarm, but they hoped to be able to deal 
with any necessity that might arise. 

Mr, C, A. VANISTTART seconded the motion. 

Replying to questions, the CHAIRMAN said that the option to 
which he had referred expired at the end of this month, and so far 
it had net been exercised to any considerable extent. As he had 
said, the terms were very onerous to the company, but there was 
no help for it, and he could only hope that the option would not be 
exercised, 

The report was adopted. 


Prospectus.—Calgary Power Co.—Last week £156,400 
5 per cent, first mortgage bonds were offered for sale at £90 per 
cent. 

Shawinigan Water and Power Co,—The directors 
have declared a dividend at the rate of 6 per cent. per annum on 
the common shares for the quarter ending 31st inst 
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Crompton & Co., Ltd. 


A MEETING of the debenture-holders was held on Thursday, 
December 18th, at the offices, Salisbury House, E.C., Mr. C. F. 
Tufnell presiding. 

The CHAIRMAN said the meeting had been called because Mr. 
Ivor Bevan, the- surviving trustee, had expressed the wish that 
they should invite the debenture-holders’ attendance in order to 
give them some further information as to the company’s prospects, 
and also to give them an opportunity of asking any questions. 
Those present were doubtless aware that the company had been 
through rather troublous times, and whereas profits were made in 
past years, in the last two or three balance-sheets a loss had been 
shown. The outlook for business was better, but it became 
necessary that the company should put their balance-sheet in 
order, and get further moneys for the purpose of working 
capital which was urgently needed. A reconstruction scheme was 
put before the shareholders and successfully carried through last 
June, That scheme brought into the company some £50,000 
odd of additional working capital. The result to the 
company arising out of the reorganisation and _ recon- 
struction and from the issue of additional capital had, he 
was glad to say, been very beneficial and more than justified what 
the directors told the shareholders. At the time of the recon- 
struction in June the accounts for the year ending March 31st 
were not completed, but the result of the trading for that year 
was a profit sufficient to pay the debenture interest, directors’ 
fees, the full depreciation which it had been their custom to pro- 
vide for, and to leave a balance over. A very satisfactory profit 
had been earned for the half-year ended September 30th last, and 
the directors confidently expected that the result of the year’s 
working to March 31st next would justify their recommending to 
the shareholders the payment of a dividend upon the new capital. 
It might interest them to know that the orders received since 
April 1st showed a gratifying increase on the previous year, and 
although there were signs that the boom in the trade of the country 
had reached its limit, and that therefore there might be some 
diminution in trade activity in the coming year, they antici- 
pated that the changes they had effected, and the economies in 
manufacture which their new arrangements provided, would more 
than compensate for any possible decrease due to the falling- 
off in trade. Turning to the question of the position of the 
debenture-holders, the original trust deed and each debenture’ con- 
tained a provision to the effect that the debentures were not re- 
payable in the event of a winding-up for the purpose of recon- 
struction. The debentures were due for repayment in 1920, and 
what the directors would have liked would have been to suggest 
to the debenture-holders that they should exchange their deben- 
tures for debentures in the new company, possibly extending the 
date for repayment, but there was a difficulty in the way. 
The very general three-fourths majority clause was not in the 
trust deed. Consequently, in order to carry through an exchange 
of that sort they would require the individual consent of every 
debenture-holder, and it was found in actual practice impossible 
to do that. In the circumstances the only course open to them 
was to follow the letter of the trust deed and to keep the exist- 
ing debentures in force, taking whatever steps were necessary to 
protect the interests of the shareholders. The freehold land and 
premises had been transferred to the new company, subject, 
of course, to the charge in favour of the debenture- 
holders, and the new company had given a charge on all 
its property, present and future, including .any uncalled 
capital, in favour of the trustee for the debenture-holders. Of 
course they would at once recognise that the position of the deben- 
ture-holders was thereby very considerably improved. That was 
shown in the market price of the debentures, which had gone up 
something like 18 points since the reconstruction. Like most of 
the debenture-holders, he (the chairman) had received acircular 
letter from the Quoted Investment Trust, in which it was sug- 
gested that the company was trying to ride rough-shod over the 
debenture-holders. There was no foundation whatever for that 
suggestion ; on the contrary, their contention was that throughout 
the interests of the debenture-holders had been most carefully 
guarded. More than that, it was the debenture-holders who would 
benefit most by the reconstruction, and if they wanted evidence 
of that they had only to look at the market price of the deben- 
tures and the way they had risen in price since the reconstruction. 
The suggestion that when the debentures became due for repayment 
in 1920 the holders had no . security that the company 
would not make some effort to postpone the date of 
payment seemed to him to be merely childish. The 
company had no option in the matter. They were bound to repay 
in 1920, or at any rate to give the debenture-holders the option of 
taking cash or exchanging for new debentures. If the Quoted 
Investment Trust, or any other debenture-holder, chose to apply to 
the Court, of course the company could not prevent it, but he could 
only tell them that the directors had obtained the best legal advice 
that they could possibly get in regard to the procedure which had 
been adopted throughout, and they had no doubt whatever as to 
what the result of any application to the Court would be. 

Mr. GILBERT PLAYER inquired whether the assets had been 
handed over to the new company. 

Mr. UNDERWOOD asked whether it was intended to appoint 
another trustee. 

Mr, WESTON, a director of the Quoted Investment. Trust, in the 
course of some lengthy remarks, said that while they had no desire 
to injure Crompton & Co., they intended that the rights of the 
debenture-holders should not be interfered with. The debenture- 
holders had lent the company £100,000 under terms and conditions 
as to interest and repayment which were set out in the trust deed. 


Their legal advisers had taken counsel’s opinion as to what the 
trust deed meant, and he advised them that the holders of the 
debentures were entitled to receive back the sum of money which 
they had lent to the company, and to receive it now. Seeing that 
the price of the debentures in the market was in the neighbour. 
hood of 70, it was perfectly obvious that it must be to the interests 
of the holders, who were not shareholders, to be repaid now, rather 
than allow their debt to run on fora series of years, The chair- 
man had told them that the company had taken legal advice, and 
had obtained a contrary opinion. That being the case, the only 
thing to do was to obtain the opinion of a judge, and that would 
be done. 

Mr. Ivor BEvAN, the surviving trustee, said that another 
trustee would be appointed. He could not see what advantage it 
would be to the debenture-holders to be repaid immediately. If a 
man had got a good debenture, and he was perfectly sure that his 
security was of value, he did not see any advantage in his wanting 
to be rid of it. 

Mr. WESTON said that that was just the point ; the debenture- 
holders, as far as he was aware, were not satisfied with their 
security. 

Mr, PLAYER said that, as a shareholder and a debenture-holder, 
he agreed with Mr. Weston that the debentures should be paid off. 
He could not see that the trustees had any power whatever to hand 
the debenture-holders over to a new company. 

The CHAIRMAN said that the assets had been handed over to 
the new company. With regard to the gentlemen who held deben- 
tures in connection with the Quoted Investment Trust, he thought 
they were to be congratulated on their investment. £650 of their 
holding of £750 was acquired by them apparently in August or 
September last, some months after the reconstruction was carried 
through, and the average price paid by them for their holding 
was £58. Not content, however, with 40 per cent. profit ina 
few months, those people had approached the liquidator with a 
proposal that they should be bought out at par or a trifle under. 
The liquidator quite properly, in his opinion, refused. 

Mr. A. P. MEERS said that, as representing some old debenture- 
holders, he would like to know whether they were fully protected. 
He presumed the trustee would see that a clause was put in the 
deed that the debentures must be repaid in 1920. 

Mr. Ivor BEvAN: They are repayable then, and I cannot 
alter it. 

Mr. STUDHOLME then proposed a resolution approving of the 
scheme, and expressing the opinion that, in the circumstances, no 
action by the trustee was called for. 

Mr. ANDREWS seconded this proposition, which was carried with 
two dissentients. 


Douglas Southern Electric Tramways Co. — The 
directors report, according to the Financier, that the total traffic 
receipts for the season were £6,492, against £5,204 last season, an 
increase of £1,288, due to the fine and seasonable summer, which 
attracted a large increase of visitors to the Isle of Man. The 
passengers carried were 265,763, against 212528 last year, an 
increase of 53,235. The tolls payable to the Douglas Head Marine 
Drive, Ltd., amounted to £1,082 and a commission of £324. After 
deducting these amounts and adding receipts from discounts and 
transfers, there is a total of £5,096 net receipts, against £4,082 for 
the previous year. The net profit is £2,435, against £1,733, and 
makes, with £177 brought forward, a disposable balance of £2,612. 
The directors recommend the full dividend on the 7 per cent, non- 
cumulative preference, and a dividend of 3} per cent. on the 
ordinary shares, absorbing £2,321, carrying forward £291. 


Continental,—France.—The report of the Sovitlé 
Industrielle d@’ Energie Electrique, of Paris, for the year ending 
June 30th last, shows a net profit of £38,200, as compared with 
£39,780 in the preceding 12 months. A dividend of 6 per cent. is 
being declared, and, after making allowance for depreciation, Xc., 
£9,054 ia carried forward. 

GERMANY.—A company has lately been formed in Strasburg, 
with a capital of £50,000, and the title Die Kraftversorgung 
Gesellschaft Lothringen, to undertake the supply of electrical 
energy for power purposes throughout Lorraine. 

BELGIUM.—La Société d’Electricité de Seraing proposes to 
increase its capital to the extent of £120,000, with the view of 
extending its electricity supply system. The company is already 
supplying current to no less than 22 communes, and is in negotia- 
tion with a number of others, 


Steck Exchange Notices.—Applications have been 
made to allow the following securities to be quoted in the Official 
List :— 

Cuban Telephone Co,— $2,000,000 preferred stock in shares of $100 each in 
lieu of the scrip. : 

Metropolitan Railway Co.—Further issue of £504,216 3% per cent. ‘A’ 
debenture stock. 


Official Announcements re Companies.—The fol- 
lowing companies will be struck off the Register at the expiration 
of three months, unless cause is shown to the contrary :— 


Anglo-Russian Refuse Destructor Co. 
Electricity Generating Co. 
Ferabin Lamp and Electrical Accessories, 


W. & T, Avery, Ltd,—The directors have declared an 
interim dividend for the six months ended September 30th last at 
the rate of 5 per cent, per annum on the ordinary shares, 
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British Columbia Electric Railway Co., Ltd, 


Mr. G. P. Norton presided on Friday at the Great Eastern 
Hotel, E.0., over the seventeenth ordinary general meeting of this 
company, in the absence of Mr. R, M. Horne-Payne through 
illness. 

Mr. T. BLUNDELL BROWN read the speech which had been pre- 
pared by Mr. Horne-Payne, in which he said the board 
regretted the delay which had taken place in submitting the 
annual statement and in holding the meeting, but year by year the 
work of preparing and auditing the accounts and of analysing, 
considering and adjusting them grew heavier and heavier, and 
this year, in spite of every effort, it had been impossible to submit 
them at an earlier date. They also regretted that the report was 
not of a more satisfactory nature. He knew that a number of 
shareholders had been somewhat alarmed at the decrease which 
was occurring in their earnings. He thought they were needlessly 
alarmed. Unfortunately he could not tell them that this period 
of hard times was over. He did not expect to see any improve- 
ment until the end of the Canadian winter, that was to say, until 
April or May next, but he did think they would then see a 
gradual general improvement in commercial conditions, which 
would be reflected in the earnings, and that there would be a com- 
plete return of prosperity and progress in 1915. He gave that 
merely as his personal opinion, but his considered opinion for 
what it was worth. If he was right it meant that next year’s 
report might be even less satisfactory than the present one, but 
that they would have good results to show in 1915. He believed 
that this period of halt would in the end prove good for the 
country and for the company, and that it would result in cheaper 
conditions of living and a very sound economic position in 
British Columbia, Meanwhile, they must exercise patience and 
be thankful that owing to the prudent policy of re-investing 
portions of their profits in the past they were now able 
to face one or two slack years with equanimity. They 
had, perhaps, been a little spoili with too much prosperity. 
They had enjoyed increase upon increase in earnings month by 
month for 16 years, and had become so accustomed to this happy 
state of affairs that they were inclined-to be unduly alarmed by a 
comparatively unimportant decrease. They could not have all 
sunshine and no shadow. There was nothing in the situation to 
justify the very heavy fall in the price of the securities and stocks, 
which had been brought about by the selling of stockholders whose 
fears had been aroused by the general fall in Canadian and all 
other securities and by the decrease in the earnings, and especially 
by the newspaper reports of an agitation in British Columbia to 
induce Parliament to enact certain measures restricting their rights 
to fix fares and charges. Again, he believed he could safely say 
that these fears were needless, Their rights were regulated by the 
conditions contained in Acts of Parliament and municipal agree- 
ments which constituted a solemn and frequently reaffirmed 
bargain made by the people of British Columbia to induce them to 
invest their money in the country. They could only be changed 
by an Act of Parliament, which, whether it directly restricted their 
rights to make certain maximum charges, or empowered a public 
commission to do so, would constitute a complete breach of faith. 
They rested confidently in the hands of a responsible British 
Government and a responsible British Parliament who were not 
in the least likely to lend themselves to such a dishonest pro- 
ceeding, which would destroy the good name of the province 
throughout the financial world and stop the raising of capital for 
any purpose in British Columbia for years to come. As might be 
seen from the attitude of the leading British Columbia 
newspapers, there was no body of responsible public opinion 
behind this agitation, which was the work of certain noisy 
and ill-informed individuals who, by correspondence in the Press, 
and sometimes in public speeches, gave expression to statements 
which were misleading and generally absolutely false, and so made 
it difficult to raise capital for expenditure in British Columbia. 
He mentioned this in order to allay the fears that some of the 
shareholders might entertain on the subject, and to point out to 
the public in British Columbia that these irresponsible utterances 
did serious harm to the province, and particularly to working 
men. If the introduction of capital for new works and enter- 
prises ceased, employment for the working classes necessarily 
diminished. The publicity given to this agitation had had its 
effect in curtailing the inflow of capital into the province, and 
there was in consequence less demand for labour. The agitation 
referred to arose out of a slight rise in certain fares, which was 
absolutely necessary in order to maintain the financial stability of 
the company, and was mainly supported by fatuous statements to 
the effect that the company had been coining untold wealth. 
Their critics never tired of stating that they were paying 8 per 
cent. upon their share capital, but they omitted to say that they 
were only paying 8 per cent. on the par value of their deferred 
share capital, and that the deferred share capital had been sub- 
scribed at a large premium, and amounted to little more than one- 
seventh part of their investment, and that the deferred share- 
holders had taken all the risks of a pioneer enterprise, 
from which the people of British Columbia had benefited 
enormously. The money actually expended on the enterprise 
amounted to $45,600,000, on which the interest and dividends paid 
out last year were equal to less than 44 per cent. They had from 
time to time voluntarily reduced their charges, and should be only 
too pleased to do so again when the profits justified it. They were 
at present charging a very great deal less than the maximum 
they were entitled to charge, and which, in some cases, they could 
charge with reason. For instance, they should, owing to the high 
Price of coal, have been entirely justified in increasing their price 


for gas throughout this year, but they had not done so, as they 
hoped the unfortunate strike of the coal miners would end, and they 
had tried to avoid increasing the expenses of their customers during 
the prevailing bad times, but, if the strike continued, they might be 
forced to adopt—this course, On the subject of further capital 
expenditure, although the directors were asking for power to 
create additional share capital, they had no intention of issuing it 
at present, nor did they expect to issue it during the next year, but 
it was necessary that they should have power to issue additional 
shares as and when that course became desirable. Meanwhile, 
he could give the shareholders the most definite assurance that 
capital expenditure had for some time past been cut down to the 
very lowest possible amount, and that they would continue to 
limit it to absolute necessities until they received greater encourage- 
ment, and the pressure of genuine demand for their various services 
proved that it was n . and would beremunerative. He must 
not be understood to suggest that any of their capital expenditure 
in the past had been unwise or unnecessary. In looking back over 
the record of the past 10 years, he saw very little expenditure that 
had not been entirely justified, and that would not prove remunera- 
tive. Their great water-power installations at Lake Buntzen and 
Lake Coquitlam and at Jordan River, on which large sums of 
money had been spent, were practically completed. They were 
assets of great and permanent value, and would, they anticipated, 
meet any increase in the power requirements of the company for 
some years. They had no new enterprises or railway extensions of 
an extensive character in contemplation. He had received a 
number of letters from shareholders urging that they should 
not invest any further money at all in British Columbia. 
This, of course, was neither desirable in the interests 

_of the company, nor possible. New householders in their 
districts were entitled to have their lighting and heating services 
extended to them. New industries were entitled to be supplied 
with power, and the travelling public were entitled to have their 
increasing needs provided for. All this required a certain amount 
of capital expenditure, but, as they had already said, they would 
limit their expenditure to what was absolutely necessary to carry 
on their business efficiently. In conclusion, he said again that he 
looked to the future of the company with confidence. The future 
of the British Columbia Electric Railway was bound up with, and 
inseparable from, the prosperity of British Columbia, and of the | 
future of British Columbia with all its mineral, agricultural and 
forest wealth, and its rapidly increasing shipping trade, there 
could be no doubt. He would urge them in their own interests 
not to allow their confidence in the future of British Columbia or 
Canada, or in their Canadian investments, to be in the least degree 
shaken by present discouraging circumstances, which were almost 
exclusively due to disturbed financial conditions. Canada had this 
year again amply justified every claim that had been made for her. 
Her production of wealth from field crops and farm produce, and 
from mineral and other natural resources, had been greater than 
ever before, and the only trouble had been of a monetary nature, 
a recurrence of which it was hoped would be prevented in the 
future. 

The CHAIRMAN, in moving the adoption of the report, said there 
was a slight error in the figures. The milesof single t. in opera- 
tion during 1913 should have been 334°02 miles instead of 357°82. 

Mr. E. L. EvAN-THOMAS seconded the motion. 

A Lapy SHAREHOLDER asked if the board thought it wise to 
increase the capital in the present state of affairs. 

Mr. DYER EDWARDS suggested that the board might add 
several local advisers. The enterprise was growing by leaps and 
bounds, and required an enormous amount of attention. They had 
plenty of officers, but, as a large shareholder, he would like to see 
an advisory committee. 

Mr. DAVENPORT said he had a large stake in the company, and 
he had every confidence in it. One benefit in the depreciation of 
their capital had been pointed out to him—that they would have 
to pay less in death duty. One matter he would point out was 
that when the company issued the prospectus of the Victoria 
Power Co., they gave no hint of the falling off in the company’s 
receipts. With regard to the suggested issue of further capital, 
they had received the directors’ assurance that it was not intended 
to issue it, and that being so, he did not see why they should not 
wait until the next year before bringing forward the resolution. 

Mr. C, W. BUTLER asked the board for particulars as to their 
purchase of land in the Saanich Peninsula. : 

The CHAIRMAN said that Mr. Horne-Payne had informed them 
emphatically that it was not the present intention to issue further 
capital, but they were taking the opportunity of getting the power, 
because they must have some capital powers in hand. He thought 
they might rest content with the assurance of the chairman. 
They did have several local advisers for a number of years, but the 
fact that this had been discontinued was sufficient answer that it did 
not serve a practical purpose. At the time the Victoria Power Co. 
prospectus was issued there was no information of a definite fall- 
ing off of receipts. The land in the Saanich Peninsula was 
acquired under very favourable terms, and could now be disposed 
of with advantage if necessary. 

The report was adopted, and, on the motion of Mr. T. Blundell 
Brown, a hearty vote of thanks was accorded to the staff.} 

The CHAIRMAN then proposed that the capital of the company 
be increased to £5,000,000 by the creation of 400,000 new shares of 
£1 each, and this was seconded by Mr. E. M. Harvey. 

On a show of hands, the resolution was declared carried, but Mr. 
DAVENPORT said he would demand a poll, Several shareholders 
appealed to Mr. Davenport to have confidence in the board, which 
had served them so well in the past, and Mr. Davenport agreed to 
withdraw his demand, and said he meant to cast no reflection 
whatever on the board. : 
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India-Rubber, Gutta-Percha and Telegraph 
Works Co., Ltd, 


Masor LEONARD DARWIN presided, on December 18th, at the 
offices, 106, Cannon Street, E.C., over the fiftieth ordinary general 
meeting of the above company. 

: The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, page 969), said it was with very great regret that 
the board had to announce the retirement, on account of ill-health, 
of Mr. R. K. Gray, so long the managing director oftthe company, 
a post to which he succeeded in 1901 on the retirement of his 
father. Mr. Gray devoted himself unremittingly and unsparingly 
to the service of the company for the whole of the 44 years he 
was connected with it, and the board would feel his absence keenly, 
not only on account of his business ability, but also because of the 
esteem which his character inspired in all directions in a remark- 
able degree.’ They were glad to say, however, that Mr. Gray had 
consented to become an extraordinary director, thus enabling:ithem 
to consult him on the many matters concerning which his advice 
would be of value. The board had appointed Mr. C. H. Gray and 
Mr. W. E. Gray as managing directors, both of whom had spent 
their business lives in the service of the company. They had, 


moreover, elected to their board Mr. Nigel Hanbury, of the firm . 


of Wood, Field & Hanbury, whose family had been considerable 
shareholders in the company for over 33 years, The 
general business of the company had been well maintained, 
and the results obtained at Silvertown have been  satis- 
factory, both as regarded outputs and profits. With 
reference to their special lines, the reputation of the Palmer tire, 
which they alone manufactured, stood, they believed, deservedly 
high, though they were constantly engaged in efforts to improve 
their patterns and to extend their markets. In view of these satis- 
factory conditions affecting the year’s trading profits, the directors 
had hoped throughout the year for a better result than that actually 
presented. During the period under review the price of rubber 
kept falling slowly, and this fact somewhat adversely affected the 
valuation of the stock in hand at the end of the year, as it had to 
be written down to the value calculated on the price of rubber of 
the day. Their French factory had not responded as quickly as 
was anticipated to the reorganisation which had there been adopted. 
This matter was engaging the serious attention of the board, and 
it was hoped that the improvements in progress would be materially 
accelerated. The same condition of things might be said to apply 
in a lesser degree to some of the foreign agencies, In the National 
Insurance they had a new item of expenditure, amounting in the 
past year to £2,340, and the rates this year had reached the figure 
of 11s, 2d., as compared with 9s. four years ago. Such an increase 
of rates, if it continued for long, would drive all industry out of 
West Ham. But though the manufacturer in these days had a 
good many difficulties to contend with, it was true that they 
could not assert that they had got more than their proportionate 
share toface. The obstacles that did standin their way they would 
endeavour to overcome to the best of their ability. 

LiEvuT.-CoLt. A, WESTON JARVIS seconded the motion. 

Before putting the motion, the CHAIRMAN said that that was the 
jubilee meeting of the company, and he was glad it was a happier 
meeting than the one two yearsago. He hoped the improvement 
they had had would continue in the future. He never liked to 
prophesy unless he was certain, and in the case of a manufacturing 
business, it was impossible to be certain ; but he did look with 
hopefulness and assurance to the continuance of the progress 
made, 

The report was adopted, and the retiring directors and auditors 
were re-elected, 

Mr, F. H. SULLEyY proposed a vote of thanks to the directors and 
staff, and Mr. ATKINSON, in seconding, asked the chairman if he 
was hopeful of keeping up the present dividend, or did he hope 
they would go on to the large dividends that they used to have, 

The motion was carried, and the CHAIRMAN, in reply, said that 
if he replied to the question put, he would get into the region of 
prophesy, which he had already said he would not indulge in. 
All he would say was that he was very hopeful of the future. The 
whole staff was energetic and loyal, and worked in the interests of 
the company, 


German Electrical Companies, 


The A.E.G.-Lahmeyer Werke of Frankforteon-Maine, after 
placing £2,360 to depreciation in 1912-18 as compared with 
£2,340 in 1911-12, record net profits of £34,300 as against 
£31,900. The directors recommend the payment of a dividend 
of 6 per cent on share capital of £500,000, being the same rate 
as-in 1911-12. 

The Deutsche Elektrizitats Werke, Garbe, Lahmeyer and 
Co., of Aix-la-Chapelle realised net profits of £32,000 in 1912-13 
as compared with £40,000 in the preceding year; and a 
dividend at the rate of 5 per cent. has been declared, being 
the same as in 1911-12. The sum of £10,000 has been passed 
to the account of the dividend equalisation fund as against 
£15,000 in the previous year, and the carry forward amounts 
to £14,000 as contrasted with £12,000 in 1911-12. . 

“The Report of the Telephonfabrik A.G. vorm. J. Berliner of 
Hanover states the turnover substantially increased in 1912-13 
and the Company had and has an abundance of government 
orders on hand. The branches were employed and the par- 
ticipation in the foreign business continued to yield satis- 
factory profits. After allocating £10,000 to depreciation as 
compared with £12,000 in 1911-12 and making provision for 
reserve fund, the accounts exhibit net profits of £40,000 as 


against £24,000. It is proposed to distribute 12 per cent., 
this comparing with 8 per cent. in 1911-12. 

The Kabelwerk Rheydt, which has declared a dividend of 
12 per cent. for 191213 as against 8 per cent. in 
1911-12, reports that the value of the turnover ex. 
ceeded £1,000,000. The constant concern of the directors 
was to perfect the plant, and the copper rolling mill dealt 
with 10,000 tons of copper and was extended so as to cope 
with profitable orders. As a result of further combination 
of the cable-making firms in other branches of manufacture 
than hitherto, it was possible to obtain adequate prices in 
accordance with the situation of the market. The gross proiits 
reached £84,000 as compared with £60,000 in 1911-12, the divi- 
dend absorbing £30,000 on a share capital of £250,000 and 
the sum of £15,000 being carried forward. 

The report of the Elektrische Licht und Kraftanlagen A.G. 
of Berlin, which is an investment company having a scope of 
activity in regard to undertakings in various countries, states 
that the circumstances prevailing during the year caused the 
company to exercise increased reserve in relation to new trans- 
actions involving considerable capital, and business was 
therefore substantially jimited to the advancement of existing 
enterprises. The gross profits in 1912-13 amounted to £218,000 


as compared with £208,000 in 1911-12. After defraying general 


expenses, taxes, interest on loans, etc., the accounts indicate 
net profits and balance forward of £187,000 as contrasted with 
£136,000. The directors propose a dividend of 74 per cent. on 
share capital of £1,500,000, being the same rate as in the 
preceding year. 

The Gesellschaft fur Elektrizitats Anlagen of Berlin, which 
belongs to the group of the before-mentioned Elektrische 
Licht und Kraftanlagen, either owns or is financially inter- 
ested in various supply works and tramways. According to 
the directors’ report for 1912-18, the surpluses realised by the 
company’s own undertakings experienced a further increase 
over the preceding year. The accounts indicate gross profits 
of £64,000, as compared with £61,000, and after providing for 
general expenses, interest on loan capital of £300,000, and 
placing £4,000 to the renewal and redemption fund, as com- 
pared with £61,000, and after providing for general expenses, 
interest on loan capital of £300,000, and placing £4,000 to the 
renewal and redemption fund as contrasted with £3,250 in 
1911-12, there remain net profits and balance forward of 
£44,000 as against £32,000. It is intended to pay 8 per cent. 
on share capital of £500,000, being ‘the same rate as in each 
of the two previous years on less capital. 

The directors of the Bayerische Stickstoff Werke A.G. of 
Munich in their report for 1912-13 state that the year was the 
first in the course of which the plant was uninterruptedly in 
full operation, and the plant stood the test notwithstanding 
the fluctuations in the water supply of the Alz. The situation 
of the market’ for the principal produce—cyanamide—was 
favourable, and the whole of the output was disposed of 
through the Sales Association for Nitrogen Fertilisers. In the 
case of sulphates of ammonia very satisfactory prices were 
realised during most of the year, business having only become 
more difficult towards the close. The extension of the plant 
was begun during the year, and would presumably be com- 
pleted in the current financial year. The net profits permit of 
the payment of a first dividend amounting to 9 per cent. on 
share capital of £330,000, which is now proposed to be in- 
creased to £400,000. 


THE SIEMENS-SCHUCKERT GROUP. 


The financial statement of the Siemens-Schuckert Works Co. 
for the year ended on July 81st, 1918, indicates net profits of 
£692,000, as contrasted with £673,000 in 1911-12. It is intended 
to distribute among the two proprietary companies—the 
Siemens and Halske Co. and the Electricity Co. formerly 
Schuckert and Co.—a dividend at the rate of 10 per cent. as 
in the preceding year. The sum of £125,000 has been allotted 
to the reserve fund as in 1911-12, £25,000 has been placed to 
the contingency fund as against £17,500, and £75,000 to the 
payment of bonuses to officials as compared with £65,000, and 
£17,000 has been carried forward as contrasted with £15,000 
in 1911-12. 

The accounts of the Elektrizitats Gesellschaft vorm. Schuc- 
kert of Nuremberg show gross profits of £484,000 for 1912-15 
exclusive of the balance forward amounting to £62,000, these 
figures comparing with £428,000 and £62,000 respectively in 
the previous twelve months. After meeting general expenses, 
interest charges, taxes, etc., and placing £142,000 to ordinary 
depreciation as against £130,000 and £35,000 to extraordinary 
depreciation, there remain net profits of £364,000 as con- 
trasted with £352,000 in 1911-12. ‘The sum of £5,000 has been 
allocated to the special reserve fund, and £16,000 has been 
allotted to the directors, managers and officials as their share. 
Out of the balance it is proposed to pay a dividend of 8 per 
cent. ongshare capital of £3,500,000, being the same rate as 
in the previous year; and to carry forward £63,000 as against 
£62,000 in 1911-12. 

The accounts of the Siemens and Halske Co. for the yeat 
ended with July, 1913 show net profits of £625,000 as compared 
with £620,000 in the preceding year. It is proposed to pay 
a dividend of 12 per cent., being the same rate as in 1911-12; 
to place £100,000 to the special reserve fund as in the previous 
year, and £25,000 to the contingency fund as contrasted with 
£17,500; to apply £45,000 as in 1911-12 to the payment of 
bonuses to officials and workmen, and to carry forwa 
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£60,000 as compared with £63,000. The progress of the 
company in the past ten years has been as follows :— 


Year. Profit, Dividend %. Capital. 
1903-04 £276,000. 7 £2,725,000 
1904-05 9,000 9 2,725,000 
1905-06 398,000 10 2,725,000 
1906-07 35,000 11 2,725,000 
1907-08 484,000 11 2,725,000 
1908-09 571,000 12 3,150,000 
1909-10 575,000 12 3,150,000 
1910-11 616,000 12 3,150,000 
1911-12 620,000 ... .12 3,150,000 
1912-13 625,000. 12 3,150,000 


CAPITAL EXPANSION IN GERMANY. 


The Hlektrizitats Gesellschaft vorm. W. Lahmeyer and Co. 
of Frankfort-on-Main proposes to increase the share capital 
from £1,250,000 to £1,500,000 for the purpose of satisfying the 
financial requirements of several subsidiary companies, which 
have arisen from the progressive development of the latter. 
The Zurich Bank for Electrical Enterprises, which holds 
£1,086,000 of the total share capital of the Lahmeyer Co., 
will take over the new issue and offer the shares to existing 
proprietors at a fixed price which has yet to be settled. 

The Siemens Elektrische Betriebe A.G. of Berlin, which 
owns or leases various supply undertakings and is also 
financially interested in others, now intends to raise fresh 
capital for the development of the enterprises. At present the 
company has a share capital of £875,000, and loans amounting 
to £1,053,000, the latter being of the 44 per cent. class. On 
the present occasion, however, the money market conditions 
have rendered it necessary for the company to have recourse 
to bonds bearing interest at 5 per cent. The loan is divided 
into two parts. The first comprises a sum of £225,000 which 
is to be offered in Germany, and the second the sum of 
£10,000,000 fes. (£400,000) which is being placed in the Swiss 
market at the price 994 per cent. and redeemable in 25 
years at 103 per cent. 

The Deutsche Ueberseeische Elektrizitats Gesellschaft of 
Berlin, which owns supply works at Buenos Ayres and in 
other South American cities, has caused some surprise in the 
financial world by coming forward with a new proposal to 
raise fresh capital so soon after the last loan issue of £1,250,000 
which was made last April. Already its share capital amounts 
to £6,000,000, apart from loans of £5,500,000, but further 
money is required to repay the bank debt of £500,000 and 
provide for extensions at Buenos Ayres, Santiago, Valparaiso, 
Montevideo and Mendoza. It is now intended to create a 
new class of share by the emission of £1,500,000 in the form 
of 6 per cent. cumulative preference shares redeemable at 
any time at the price of 110 per cent. The company’s banking 
syndicate has undertaken to take over the issue at par, bear 
the cost and stamp charges, and offer the shares for sub- 
scription at the price of 1074 per cent. 


Cordoba Light, Power and Traction Co., Ltd. 


Tue directors’ report to September 30th, 1913, states that since 
the date of the last report, the company has acquired the out- 
standing shares of the Cordoba Light and Power Co., and now 
owns the whole of that company’s share capital, together with 
the whole of the share capital of the Cordoba (Argentine) 
Electric Tramways Construction Co., Ltd. The balance of 
profit, after meeting all charges, is £20,926, plus £12,631 
brought forward, making a total of £33,557. £10,055 of this 
has been absorbed by the payment of the dividend on the 
preference shares to 31st July, 1913, leaving a balance of 
£23,502. In the ciréumstances mentioned below the directors 
recommend ‘that this sum be carried forward. Although the 
gross receipts have shown a satisfactory increase, the expenses 
of operation of both the subsidiary companies were greater 
than was anticipated. The receipts have also been affected 
by local competition, necessitating an active campaign which 
has already met with considerable success and will be con- 
tinued unless satisfactory arrangements can be made. Some 
of the additional operating expenses were occasioned by a 
strike of tramway employees; while others, such as the 
removal to more convenient offices and the appointment of 
additional canvassers, should have a beneficial effect on future 
returns. A representative of Messrs. J. G. White and Co., 
Ltd., is now in Cordoba investigating the present methods on 
behalf of the Board with a view to bringing about increased 


efficiency and economy. The new hydraulic station of the 


Power Company has worked satisfactorily during the year. 
here is now a large balance of power available in the com- 
bined hydraulic stations of the company to meet the growth 
of the business. Additional boilers are being put in at the 
steam station as a precaution against any temporary suspen- 
sion of working at the hydraulic stations due to accident or 
shortage of water at the San Roque Dam. The Tramways 
Company now has 263 miles of track in operation, another 
22 miles constructed but not in operation, and a further ex- 
tension of about 14 miles is in course of construction. The 
debenture stock now ranks as a first charge on the properties 
of both the subsidiary companies, the £100,000 of 5 per.cent. 
bonds of the Power Company having been redeemed on Ist 
January, 1913. In ecdentaneh with the trust deed securing 
the debenture stock, £5,200 has been redeemed during ‘the 


year. The directors record the death, on 30th September last, 
of their chairman, Mr. Frame Thomson, who had been most 
closely associated with the company since its formation, and 
whose services to the company were of the greatest value. 
Mr. G. A. Touche, M.P., has been elected chairman. 
_ The fifth annual meeting was held on December 7th, 
at Winchester House, E.C., Mr. G. A. Touche, M.P., presiding. 
The CHAIRMAN, in moving the adoption of above report, after 
referring with regret to the untimely death of the late chair- 
man, Mr. Frame Thomson, said that he had only consented 
to occupy the chair temporarily at the earnest request of his 
colleagues. Proceeding to review the present position, the 
chairman said that since the last meeting the company had 
acquired the outstanding shares of the Cordoba Light and 
Power Co. They had a concession to supply electric energy in 
Cordoba for a period of approximately 40 years, expiring in 
December, 1948. They also had a concession granted on 
October llth, 1910, to construct and operate tramways in 
Cordoba for 75 years. The company had constructed 29 miles 
of track, of which 263 miles were already in operation, as 
compared with 253 miles a year ago, and 2 miles were 
expected to be put into service in a few days. Another 1} 
miles were in course of construction. The Tramway Company 
was authorised to supply light and power in the City of 
Cordoba. The capital expenditure to date of the two under- 
takings amounted to £1,850,430, of which £1,330,481 was in 
respect of the power undertaking, and £519,949 in respect of 
the tramway. The capital raised amounted to £1,799,800, and 
adding sundry creditors £27,667, and £23,501 balance on profit 
and loss, they got a total of £1,850,968. That practically 
balanced their investments in, or the indebtedness of, the local 
undertakings, which amounted to £1,850,430. During the 
year the capital expenditure had amounted to £250,896. Of 
this £112,800 was attributable to the Power Co., and £38,000 
was for the Tramway Co. The further expenditure authorised, 
so far as could at present be estimated, was about £116,000, 
which was —— to be spread over a period of two years. 
The growth of capital exvenditure required close supervision, 
and was carefully watched by the directors. Where such 
expenditure was not absolutely essential, he thought it would 
be the wish of all of them that it should be held in check 
until the large expenditure already incurred had become more 
fruitful. He must admit that the present net revenue afforded 
no adequate return to shareholders. Turning to the accounts 
for the past year, he said it would be noted that the gross 
receipts amounted to £79,983 as compared with £86,052 a 
year ago. The result therefore looked worse, but it was 
really better, as the previous year’s receipts were not really 
a reflection of the underlying companies’ operations, but were 
swelled by interest and other receipts which had not occurred 
this year. This year’s receipts represented the net earnings 
of the undertakings, and comparing them with the previous 
year, they were about £17,000 better. They had had to con- 
tend with the tramway strike, there had been extraordinary 
expenditure, and they had also had to meet competition. The 
net revenue he admitted was disappointing and the expenses 
had exceeded the estimate, which was made by Mr. Frame 
Thomson some time ago. It had been the intention of Mr. 
Thomson to go out to Cordoba in order to see what economies 
could be effected, and the board had sent out a representative 
of Messrs. J. G. White and Co., who were operating the 
tramways, to see what could be done in that direction. They 
had not yet received that | meaty report, but he had no 
doubt that when they did it would be satisfactory to the 
shareholders. The total result of the year was a revenue 
balance of £7,871. They had a. balance of £12,630 last year, 
so that they were able to carry forward the substantial sum 
of £20,501. In all the circumstances of the case, he felt 
confident that the proprietors would approve the policy of 
the board in carrying that amount forward, much as they 
would have liked to have declared a dividend. A shareholder 
had written asking him to enlighten the meeting upon the 
working of the two companies—the power and the tramway— 
and he was able to give them the figures up to September 
30th. Taking the light company first, their gross receipts 
for 1913 were £83,100, as against £75,300, an increase of 
£7,800. The expenses were £30,300, as against £35,000, a 
decrease of £4,700, and the net profits were £52,800; against 
£40,300, an increase of £12,500. - The percentage of expenses 
to gross receipts had been 36.5, as against 45.5 last year. 
The company’s net receipts represented at present about 4 
per cent on the amount at which the power undertaking 
stood in the books. At regards the tramway company, the 
number of passengers carried was 7,755,800, against 6,804,600, 
an increase of nearly a million. The gross receipts were 
£70,900, as against £62,600, an increase of £8,300, and the 
expenses were £42,900, as compared with £39,100, an increase 
of £3,600. The net receipts were £28,000 against £23,500, an 
increase of £4,500, and the percentage of expenses to gross 
receipts was 604, as against 624 for the previous year. The 
net result of the tramway undertaking represented ‘about 54 
per cent on the amount at which the shares stood in. the 
balance sheet. Although the results were disappointing, when 
he looked back upon what had been achieved, he felt that 
the difficulties before them were relatively small, and that 
the shareholders were entitled to hope for better results in 
the early future. 
Mr. Georacr Kircuin seconded the motion, and the report 
was adopted. . 33 


1913, | 
| 
ond of 
it. in | 
r ex- | 
‘ectors 
dealt | 
) cope | 
nation | 
acture | 
eS In | 
profits 
e divi- | 
Oand 
AG. | 
ope of 
states 
ed the 
trans- 
| : 


THE ELECTRICAL REVIEW. [Vol. 73. No, 1,883, Decemsen 26, 1913, 


STOCKS AND SHARES. 


Saturday Afternoon. 


Tue events of the past few days have certainly not been calculated 
to make the season any the merrier for the Stock Exchange, unless 
it be for those fortunate individuals who have sufficient strength 
of mind to remain short of shares for a length of time. Heavy 
falls have occurred in most Brazilian, Mexican and Canadian 
securities, while the shrinkage in Consols goes on with a persistence 
worthy of a better cause_than that of playing directly into the 
hands of the bears. ; 

Farther consideration of the details connected with the proposed 
rearrangement of capital in the London electric supply companies 
does not flatter the idea that the scheme is likely to bring about 
any particular change in the prices of the shares, This, as we have 
said before, is so much to the good, and it is fortunate that the 
Stock Exchange market declined to be excited over the ‘sensational 
way in which the details were at first served up. One can well 
understand, in fact, that the promoters of the scheme may 
experience more than a transient feeling of annoyance that the 
matter, after all a purely domestic one up to the present, should 
have been made the subject of journalistic fuss. 

City of London shares are a trifle lower on balance, and most 
of the principal shares show no change at all since the beginning 
of the week. More effect has been wrought upon the Debenture 
stocks, a demand for which was a feature before the scheme was 
published, and which have been sought after still more keenly 
during the past few days. The most interesting point in the 
situation, as well as the most piquant, at present, is the attitude 
likely to be adopted by the London County Council when the 
County of London Bill comes before Parliament next session. 
The L.C.C. investigation now in progress will probably be hastened, 
and its report will certainly attract a good deal of attention. 

‘Brazilian Traction shares are flat in consequence of a heavy fall 
in the prices of various Brazilian securities, Government, Railway 
and others. Fears are revived lest the difficulties connected with 
the slump in rubber and coffee should seriously embarrass the 

Brazilian Government. In addition, there are financial difficulties 
in Brussels, which are said to have brought about the downfall of 
one or two houses in that city, where, of course, Brazil Tractions 
and Brazil Railways are largely held. The Common fell 2 points, 
Manaos Tramway Debenture dropped 3. Rio Tramway. bonds 
receded a point. 

The feature in the Mexican group, so far as electrical issues are 
concerned, ‘is:;weakness in Mexico Tramways, which have fallen 
from 2 to 3 points. The 6 per cent, 50-year mortgage bonds have 
dropped to 79} middle. At 80 the yield is exactly 73 per cent. 
on the money, but in addition, there is £3 coupon payable on 
January Ist, so that if the position were a little more promising, 
the bonds would certainly look tempting. Mexican Light and 
Power varieties are dullish, and almost everything connected with 
the country has been further depressed this week, the news being 
regarded as more grave than ever, and as offering small gleams of 
hope that the situation will right itself rapidly. 

The Home Railway market made quiet headway in spite of the 
adverse circumstances against which it has had to contend. 
Metropolitans, Districts, and Underground Electrics gave way, but 
rallied to some extent, although the last-named, so far as the £10 
shares are concerned, are 4 lower at 3§, the 1s, shares receding to 
about 8s. Metropolitans went back to 423, hardening later on to 
433, and Districts are steady at 30}. In the Home Traction group 
there has been little fresh movement since our last report, and 
this part of the market is almost stationary. 

Part of the heavy fall has been recovered already in American 
Telephone and Telegraph Capital stock, the directors declaring the 
quarterly dividend at the regular rate of 8 per cent. per annum— 
an effective retort to the rumours that the distribution was to be 
reduced at once. The American Railroad market, after pronounced 
flatness, has rallied sharply, and most of the things affected by its 
sphere of influence followed suit. Telegraph and cable issues, as a 
whole, are quietly steady. The exception is West India and 
Panama Ordinary, which have dropped 33; to 2% upon two or three 
sellers coming into the market simultaneously. Marconis have 
gone back, after their recent improvement, 

’ The manufacturing group is irregular. The feature is a rise in 
Brush 7 per cent. Preference shares, which has lifted the quotation 
to 5s. middle, while the Prior Lien Debenture stock at 75:is two 
points higher. Edison & Swan Debenture eased off, however, and 
Electric Construction shares are zy; lower. Castner-Kellners 
drooped a little ; but Willans & Robinson Debenture continues to 
advance, showing another rise of two points this week. India- 
Rubber shares remain weak, following up their previous fall of 
half-a-sovereign with another of similar amount. . 

The speech of Mr. Arthur Lampard at the United Serlang 
Company's meeting on Thursday was couched in the usual hopeful 
vein to which rubber shareholders have become eccustomed, It 
had practically no effect upon the market, where share prites 
remained dull under the influence of rumoured increases of capital 
by one or two of the leading companies in the near future. The 
price of the raw stuff clings closely to 2s. 3d. per lb. After all 
the talk, correspondence, and literature which has been poured out 
of late on the subject of some improvement in the methods of 
selling rubber, it is scarcely astonishing that some people should 
be growing restive at the masterly inactivity displayed by those 
who ought to be in a position to take decided steps, 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and may vary according to quantities and other circumstances, 


Tuesday, December 23rd. 


Latest fortnight’s 
CHEMICALS, &c. Price, Ino, or Deo, 
a Acid, Hydrochloric eo «ee ~perowt, 
a2» Nitrio oe ee ee ee os 
a» Sulphuric .. percwt, 5/6 
a Ammoniac Sal ee ee 
a Ammonia, Muriate (large crystal) per ton £30 10 a 
a Bleaching powder .. es oe », £6 5 
a BisulphideofCarbon .. .. £18 
a Tax .. oe ee ee ee ” £17 10 
a Co Sulphate ee ee ee « £22 10 . 
a Li ry Nitrate ee oe ee ” £29 10 
a » White Sugar £28 
eroxide .. £32 oe 
e Methylated Spirit.. .. .. pergal, 
a Potassium, Bichromate,in casks per lb, 
a Potash, Caustic (88/90%) per ton £22 10 
@ Chlorate... .. perlb. 
a » Perchlorate ee oe ” ee 
a Potassium, Cyanide (98/100 %).. 
(for mining purposes only) 
a Sulphate of Magnesia .. per ton £410 
a Sulphur, Sublimed Flowers .. £8 10 
a Recovered ee £510 
” Lump oe ee ee ” ee 
a Soda, Caustic (white 70/72 %) .. £106 
irystals ee perton 5 
a Sodium chromate, casks .. per lb, 8d, 
METALS, &c, 
Aluminium per ton £96 és 
Bb » in ton lots 
4 #121 6 8 
b Sheet, in ton lots .. " £126 
pBabbitt’s metal ingots .. £50 to £221 
c Brass (rolled metal 2" to 12" basis) per lb, 4d. dec 
c Tube (brazed) ee oe 
» (solid drawn) ke d, d. dec 
c ire, basis .. d. dec 
c Copper Tubes (brazed) .. oe ” 103d. id. dec 
» (soliddrawn) .. ” 103d. 
@ » Bars (bestselected) .. per ton 
” Rod .. ee ee ee ” £82 
d  (Blectrolytic) Bars ee £67 £1 dec 
a on Sheets .. £85 £1 dec 
ee £72 10 £1 dec 
H.C, Wire per lb, 4d. dec 
f Ebonite Rod n 4/6 
o German Silver Wire .. ee 1/10 
Gutta-percha, fine eo 6d, dec, 
A India-rubber, Para fine .. ee ” B/1 4d. ine 
i Iron Pig (Cleveland warrants) .. per ton 50/- 6d. inc. 
1 Wire, galv. No. 8, P.O, qual, ” £14 
g Lead, English £18 5 to £18 10 dec, 
m Manganin Wire No.28 .. per lb. 6/6 
Mercury... per bot, £7 10 oe 
e Mica (in original oases) small .. per lb, 6d. to 3s, ee 
en » medium 8/6 to 6/- 
o Nickel, sheet, wire, &c. .. 4 8/6 to 4/6 nom 
p Phosphor Bronze, plain 1/1 to 1, 
rolled bars & 1/03 to 
) » rolled strip & sheet ” to 1/53 oe 
d Silicium Bronze W: eo oe perlb, 103d. 4d. dec. 
r Steel, Magnet,in bars .. .. per ton £55 és 
g@ Tin, Block (English) .. «oF £170 10 to £171 10) £3 10 dec, 
a Wire, Nos.1to16 .. .. perlb. 2/5 1d. dec 
White Anti-friction Metals per ton £44 to £194 
|, £25 126 17/6 inc. 
Quotations supplied by— 
a G. Boor & Co, i Bolling & Lowe, 
b The British Aluminium Oo,, Ltd, & Morris Ashby, Ltd. 


1 Richard Johnson &N hew, Ltd, 


c Thos. Bolton & Sons, Ltd, 
Go, m W. T. Glover & Oo., Ltd, 
P, Ormiston 


d Frederick Smith & 


e F, Wiggins & Sons, a 
fIndia-Rubber, Gutta-Percha and Johnson, Matthey & Co,, Ltd. 
egraph Works Co., Ltd, 


The R.4.C, Trials of Electric Lighting Sets for 
Motor-Cars.—Early in the present year the rules and regulations 
with regard to a series of certified trials, extending over a distance 
of 2,000 miles, of dynamo-electric lighting sets were issued by the 
Royal Automobile Club, in connection with which the proprietors 
of Country Life offered a £50 cup, to be awarded to the 
entrants of the lighting set whose performance was the best. Not 
having heard anything as to the results of the trials, we made 
inquiries of the R.A.C. and find that it has never taken place, for 
the simple reason that no entries were received for it. In view 0 
the increasing adoption of electric lighting on motor vehicles, and 
the useful information to motorists which the tests would have 
brought to light, it would be interesting to learn the reason for 
the abstention of makers of car electric lighting seta from these 
particular trials, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


ENGLISH ELECTRICITY SUPPLY AND POWER COMPANIES. 


sos Closing sas Closing Rise Present 

NAME. Dividends) Quotations NAME. Dividends) Quotations Yield 

Dec. 19th. = Dee. 19th. p.c. 
1918, £8. a. |) 1919. 1913, #8, d. 

Do. oe ee ee 

Do. Second 6 % Pref. 6 10 — 614 3 Kent Power, Deb. .. 4 44 | 76 — 80 512 6 
Do. 43% Deb. Stock 44 | 95 — 98 411 London ..| 1 412 7 
& Kensington, Ord. 9t 88— 9k 499 ref. 6 6 4g— 614 8 

7% Cum. Pref. .. 7 4 0 0]| Do. First Mort. Deb. 4/4 468 

Central Electric 4 4 90 — 98 460 4t 
uar. Deb. mm. Pref, .. co 
Do. 4 um. Pref. . _ ort. De . 19 — 82 
Do. “ City Undertaking ” = North Metropolitan Power Su 
43 % Cum 4%) 4 ply, 5 % Mortgages (Re 5 | | 100 —108 417 1 
Do. Do. 4% Deb. .. 904— 924 4 6 61) Notting Hill, 6% Non-Cum. Pref, 6 6 10 — 1 511 7 
Chelsea, Ord. 4+ ford.. 7 | 6t 6 578 
0. 44 % Deb. ne ne 4 96 — 99 411 0|| St. James’ and Pall Mall, Ord... 10 | 10+ 8 9 611 1 
City of London, Ord. °:. ee 6 164— 174 5 210 Do. 7% Pref .. xa e 7 7 1 6 00 
Do. 6% Cum, Pref. 6 | 13—14 45 9|| Do. 88% Deb... 84 | 8h — 854 4 110 
Do. 5% Deb. .. ee 5 | 116 —120 4 3 South London, Ord. — & 615 4 
Do. 4% % Second Deb. a i 99 —101 491 Do. 5 % First Mort. Deb. .. 5 5 $8 —101 419 0 
County of London, Ord. .. ee 5 113— 12} 418 0/|| South Metropolitan, 7% Pref. .. q 7 14,-— iy 514 9 
Do. 6 14— 12 5 0 Do. 44% First Deb. Stock . 43) 44 = 413 9 
Do. 4% % Deb. eo 1034—1054 453 Ord. ee ee Ni 
Do. 44 % Second . 4 98 101 491 Do. 5% Cum Pref. ee 8 i ee 
Edmundson’s, Ord. Nil Do. 44% First Mort, Deb, 43 a 83 — 86 56 48 
Do. Pref. .- 0. 6 7 1 Westminster, Or 10 | 10 — 83 514 8 
Do. 6% Non-Cum. Pref. .. ee 1 Do. 43% Cum 44) 44) 5% 4 610 
Do. 4% % First Mort. Deb. .. 44 | 80 — 8&3 5 8 5 
Folkestone ee we 6 4 63 1 
Do. 5% Cum, Pret, ee oo 5 43— 4 & 2% 
Do. 43 % First we 44) 89 — 91 419 0 
Hove .. 8t 83— 94 417 9 
COLONIAL AND FOREIGN ELECTRICITY SUPPLY AND POWER.) 
delaide, 6 9 5 6 6t 5a— 511 17|| Monterey Rly., Light & Power, 
5 ll 6 1st Mort, Debs } 5 5 | — 63 7% 0 
Do. 5% Pref. 5 5 5 4g— 5% 417 17|| Montreal, Lt., H. and Power .. 9 | 10t | 216 —222 410 1 
Calgary Power, Ist “Mort. Bas. :: 00 | 5 5 91 — 93 6 7 6|| Northern, Lt., Power and Coal, bal 6 10 — 20 
Canadian Geo. Com... ..| $00] 7 | 8 | 108 —112 7 210 5% 1st Mort. Bonds} = 
Do. 7% P: 7 7 | 119 —124 12 31 || River 10 | .. | 207 —217 
Lt., ‘and T., Ord. 712 0 Do. 6% Non-Cum. Pref. 6 6 | 101 —106 613 2 
Do. 5% Deb. 5 5 91 — 93 676 Do. 5% Deb. Stock .. 5 5 | 100 —102 418 0 
Elec. “Lt. and P. of 6 6 88}— 903 612 7 Roy. Elec, Co., 4%) 44| 44| 99 494 
lec. Supply Victoria, 5 % 1st = Shawinigan Water, Capital . 6+ | 185 —139 464 
Mort, | 6 Do. 8% Con. 1st Bonds 1054 413 0 
lec. Dev. Ontario, s = 0. er. 964 — 
Bonds } 5 | 5 8 moronto Power, 44 % Deb 411 10 
P, and L., Ord. ry Vera Cruz Lt., P. and T. 5 5 89 — 91 589 
Kaministiquia } Power, 5 Bs. 5 415 8 6 6 H- 6.17 2 
dras, Ord. es nay Power an 
5 % 1st Mort. Deb. 5 | | 108 —106 aia 4 ist Mort. 6 % Gold 6 | | 108 —105 8 
Mexican El. Lt., 5% 1st M. Bas. 5 5 68 — 73 7.010 
Mexican Lt. & Power, Common 4 4 43 — 47 896 
Pref, 18 — 83 8 8 6 
5 % 1st Mort. Gold Bas. 5 5 77 — 81 6 8 5 
_ Dos 5 % 2nd Mort, Bonds .. 5 5 66 — 71 7 010 
TELEGRAPH AND TELEPHONE COMPANIES. 

Telegraph ‘ 4 4h — 6 613 4|| Monte Video Telephone, Ord. .. 6 6 — 1 600 
Deb. Red. 5 | 5 | tHe 6 81 
American Telep. & Teleg., ce Cap. 8 8 | 116 —119 6 14. 6 || New York Telep., 44% Gen. Bnds. 43 a 974— 984 411 5 

Tele; 10. um. Pref. .." .. 
Prt. os és 6 6 | 105 —106 618 9 Do. 4% Red. Deb. .. 4 410 11 
Do, Def 30/-| .. | 242 6 0 Pacific and 4 4 97 — 99 410 
rtuguese uar 
Anglo - Portugu 5.2} 5 | 6 | 103 —104 416 2) Reuters. 10 | 10¢ 10 16 2 
Chili Telephone 135 5 6 10/|| Submarine Cables Trust . 6 6 | 1224-1 415 7 
Cable, Bile. 4% Deb. = Telephone Co. of 43 | 44] 95 —97 4211 
bi 
‘Dow 10% Pret. 10 }10 | 143—11 6 9 O|| United River Plate Telephone 8 | 6t| 6g— 6% 516 5 
— Spanish Telegraph, Ord. 4 4 5 6 8 Do. Cum. Pref. .. ee 5 5 5— 411 0 
Do. 10% Cum. Pref. .. 618 0 Coast of America .. | 480 
Direct States 4 4t 63— 62 518 6 Do. 4% 1,500) 4 4 94 — 97 426 
Direct . India Cal guar. by Braz. Su le 
44 | 4 | 9 —100 410 West India and Panama Teleg. 500 
Eastern Telegraph, on “Stock 7 124 —127 610 8 = 6 % Cum. Ist Pref. aa 6 93— 1 517 0 
Do. 3} % Pref. Stock . 84 | 77 41011 Do. 6% 2nd 6 6 9— & 6 4 
Do. 4% Mort. Deb. .. a 4 94 — 96 484 Do. 5% Debs. oe 5 5 98 —100 500 
Globe be Meleeraph and Trust .. 6t iat Western Union 44 % Fag. ‘Bonds 45 | 92 — 95 4149 
0. ie 
Grest Northern Telegraph ee 20 5t | 804— B23 628 
Indo-European Telegraph 13 6t| 57 — 59 610 2 
Mackay Companies Common .. 5 79 — 8&3 6 0 6 
Do. 4% Cum. Pref. .. 4 64 — 68 6 17 8 
Marconi’s Wireless Telegraph .. 20 | 10t 516 8 
Do. 7% Cum. Partic. Pref... 63 8 
* Unless otherwise stated, all shares are fully paid. Paid in deferred interest warrants. + Interim Dividend. 


8s. in Funded Dividend Certs. 


Continued on next page. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued,) 


ELECTRIC RAILWAYS AND TRAMWAYS.—HOME. 


Stock |7,.; Closing | Rise Present Stock | _ Closing Rise Presen 
NAME, or Quotations | + or| Yield NAME. or |Dividends| Quotations | + or, Yield | 
Share| Dec. 19th. | Fall] pc, Share. Dec. 19th, | Fall | Dice 
Bath 1. | Nal Nil _ || London Elec. Railwgys,4% Deb. | 100 | 4 | 4 | 90 — 92 
Do. 5% Pref. .. 22 we 1] 5 -- |6 8 0O]|] London United Trams, 4% Deb.| 100 | 4 | 4 | 59 — 68 + 1670 | 
Do. 44% D 44) 44) 70 — ee |6 O Metropolitan Railway Consol... | 100 18 | 433 oo S814 
Brit. Elec. a 6 % Pref. :.| 100 | ..| .. 104— +4] .. Do. Surplus Lands «- | 100 | 23] 231) 68 — 60 e+ [411 8 
Do. Do. 6% Cum. Pr’f.| 100 | 6 | 6 | 84 —87xd| .. |618 Do. 78 — 80 1476 
1% Non-Cum. Pr’f.| 100 | 8 | .. | 52 — 55 eo |5 9 1 % Con. Pref. | 100 8h) 75 — 77 | 411 0 
Do, 5% Perp. Deb. ..| 100 | 5 | 5 | 92 —95 oot 1-6. Metropo itan District Ord. 100 | N — 804 oe Nil 
Do. 43 Band Deb. ..| 100 | 44] 77 — 80 eo Do. 6% Deb. .. | 100 | 6 | 6 | 186 —189 oo 
Central London Railway, 73 8 8 61 — 66 Do. % Deb. .. se |i 100 4 4 92 — 94 eo 5 
Do. Gtd. Assented . ow 15.200 1 20:4. € 82 — 84 ee | 415 Do. 4% PriorLien .. .. | 100 93 — 95 14 48 
Do. Pref... ee e- | 100 4 a 70 — 15 ee 16.6 8 Do. % First Pref. .. e- | 100 4 at 81 — 83 o 15 8 56 
Do. Gtd. Assented oo | 100 ee 4 82 — 84 - |415 8 Do. oe 100 4— 16 
Do. Def. oe | 100 2 60 — 65 |8 1 Metro. Elec. Trams, 44 % Deb. | 100 44 | 82 — 86 48 
Gta. Assented | 100] .. | 4 | 73 —80 |5 Do. OD. poo [612 0 
q Do. Londo 100 4 4 97 — 99 | 4 010]| Potteries, Ord. .. 1 Obs. 
City & 8. ondon, Pret., 199 1801 100°} 5 | | 98 — 98 ee 2 0 5 5 
Do. 100 | | & | 96—98 [6 2 Ol] Do. 43% Deb. 100 | 4% 86 
De. De. 95 — 97 |& 8 1]/South Trams, 6% Pref. 1 6 6 |8 00 
} o Do. 1908... e- | 100 5 5 94 — 96 oe [5 4 2 Do. 100 4 68 — 72 ee [511 1 
Do. 4% Deb | 100 4 4 89 — 91 oo 8:0 Underground Flee, “Railways . es 83— 3h Nil 
Hastings Trams, 6% Pref. 1 6 | 6+ ss 182000 | Nil 
i Do. b. 100 44 | 66— 71 oo: | 66:9 6% First Cum. Ine. Deb. 100 6 6 | 111 —113 oe 16.6 9 
i of Fi anet Trams, 5 % Pret. 5 8 2— Qxd) .. |618 4 44 4 | 100 44); 44) 99 —101 
Deb. 100 4 4 73 — 78 |5 2 Do. 6% Inco 100 6 6 88 — 89 — 3/6 1410 
United, 5 % Deb, |. 100 5 5 71— 81 |6 8 Yorkshire (West "Riding), Ord... ae Nil 
q Do, Do. 5% Cum. Pret.| 1 | | 5t Do. 44% Deb... 100 | 48] 44] 81 —.86 so 4 
Do. Do. 44% 1st Deb... | 100 | 74 — 70 ee | 514 
( 
( 
] 
ELECTRIC RAILWAYS AND TRAMWAYS.—COLONIAL AND FOREIGN. | 
Anglo-Arg. Trams, Ist Pref, .. 5 4 435 | 4]| La Plata Elec, Trams, Ord, .. 1 ais 3 ( 
Do, 9ndPref. .. .. 5 — | .. |6 811]]. Do. Pre 1 |48d.| 6 1 - 1600 ] 
Do. 4% Deb. .. | 100 4 4 — 92 147 5 Lisbon Elec. Trams, Ord. ee 1 6 6+ 1 1g oo 
Do. 44% Deb... | 100 44 | 44] 974— 995 oo OF De. 6% Px 6 | 6 — ( 
Do. 5% Deb. . | 100 5 5 — 99 Do. Dek: 100 5 5 91 — o [5 49 
Auckland (Trams, 5 9 Deb... 100 5 5 | 1014—103 | 416 Madras Elec. Tr. 6% Cum. Pret. 5 6 6 — 53 1514 8 
Bombay Elec. 8. & Trams, Pref, 10 6 6 1 11 oe 16 42 @ me Elec. Tr. (1904), Deb. .. | 100 5 5 | 101 —103 so 1H y ] 
Do. ‘Deb. oe | 100 44 | 48] 94 — 96 ee | 413 Manaos Trams & Lt., Ist Deb... | 100 5 5 81 — 84 —8 1 ] 
razilian Traction, Light an exico Trams eo = = 
andl} $100 6 6t | 864 —2 7 Do. Gen. Con.5% Bonds 5 5 17 — 82 —8 16 20 ( 
Brisbane Trams Invt., Ord. .. 5 8 8 72 5 8 Do. 6% Bonds co 78 — 81 8 2 
5% 5 5 5 — 68 | 418 Para Elec. Rlys. & Ord. 5 | 10 | 10+ 18 00 
44 % Di | 100 44 98 —101 as Do. 6% Pref. .. ee ee § 6 6 Pelt 
Columbia Rly., Def, | 100 8 8t | 110 —114 —1/70 4 Do. 5% 1st Deb. oo f | 5 | 944— 96 
Do. Pref. Ord. .. | 100 6 6 | 102 —106 |518 Perth (W.A.) Elec. Tr., Ord., 1 1 ow F400 
Do. 5 % Pre f. | 100 5 5 | 102 —105 eo 1415 8 El, Tr. Pref, . 5 6 6 56 6 8 
Do. 4 1st Mort. Deb. ee 40 44) 4 98 —101 oo 44 % Ast 100 44) 96: 984 
Do. Vancouver Deb, .. | 100 4 100 —104 467 Rio de Janeiro 1st Mort. 5 6 994—1013 
Do. 443% Con. Deb. .. ..| 100 92 — 95. 496 Bonds = J 
Calcutta Trams, Ord. .. 5 7 5 8 Do. 5 % Mort. Bonds . 100 5 5 90 — 92 oe 8 9 
Do. 5% Pref. .. 5} 5 | | |416 5||/ Sao Paulo Lt. and g500 | 6 | & | 97 —100 500 I 
Do. 44% Deb. .. oe | 100 44) 95 — 98 41110 1st Deb 
Cape Electric Trams 1 5 5 |619 Singapore Trams, Deb. 100 5 5 86 — 90 
Trams (1904) 5 5 | 41011 Southern El. Tr. B.A., 5 Deb. 100 5 5 98 — 965 5 6 8 
eb. 100 4 4 92 — 97 | 4 2 Un, Elec. Trams Monte os 5 q 48— 6 700 
Delombe: lec. Tr. & Lt. 5% Deb. 100 5 5 88 — 92 5 8 8 Do. 6% Pref. .. ee 5 6 6 517 1 
Havana Elec. Rly.,5% Bonds .. | $1000 | 5 5 945— 984 Do. 5% 1st Deb. 100 5 5 96: 
Kalgoorlie O— Nil Winnipeg Elec. Rly., 44 % Deb. | 100 44 | 44 | 95 — 97 oo | 18.9 
Do. 5 Deb... | 100 5 6 | 8&—90xd| .. |611 1 
Do. 6 B Deb... eo ee | 100 8 .. | 10—20 Nil 
\ 
D 
q 
T 
N 
MANUFACTURING COMPANIES. 
Aron, Ord. .. 4 &Co.,Deb, «| 100) 5 | 5 | | 617 0 
Babcock & Wilcox... .. 1 | 16 | 14+ 2 Bo. 1 6 | 6 oo | 72 29 R 
Do. Pref.. A 1 6 1 oo Edison & Swan, A, £2 paid 5 | Nil]... oo Nil 
British Aluminium, Ord, — Do. fully. paid 6 | Nil|.. 1— ly re Nil 
q Do. 6 % Cum. Pref. .. se 1 6 6 ag— 3 é 612 6 Do. 4% Deb. -- | 100 4 4 57 — 61 —1 |611 1 H 
Do. 5 % Prior Liens Debs... | 100 | 5 5 | 94—97 +4/5 3 Do. 6 Second Deb... :.| 100] | 63 — 68 B 
Do. Deb. Stk. .. ee | 100 5 5 85 — 87 | 615 Electric Construction .. ee 1 8 5 6 F 
B.I.& Helsby Cables ..  .. 5 |10 | ah |6 1-8]| Do. Pref... 1 1 
ef... 5 6 | 6 64 1416 0 Pref. 10 1 1 7 2 S 
100 —108 | 100 5 5 92 — 94 cs [8.6 6 It 
British Thomson-Houston, Deb. | 100 92 — 95 9 General Elecizic, 6%Preft. 10 | 6 | 6 103 8 
British Westinghouse, Pref. .. 8 | N 1% Nil Bo. Debs | 4 88 — 93 6.0 
Do. Deb. .. 4 | 5 15 11 || Henley's, Ord. 5 | 15 | 10} | 134 
Do. 6% PriorLien .. ..{ 100 6 | 6 | 100 —108 oo 6-36 4 82 
Do. Pref. 1].. |... | 8/-—8/6 Nil Indie Rabb, 10 | | 125 —3/600 
Brash, 7% ee Nil] .. +3 Nil Do. oe 10 5 5 — 10 oe 
Do. Prior Lien Deb. .. 100 5 5 724— 7° +2169 0 12 | 20 5+ | 37 — 39 
Secon ee 0 4 283 — 27 {1618 4 illans inson, 
Callender’sCable.. 15} 6+} 103— 11 +. |618 Mort. Deb. 100 | 4} 4 | 61—65 +2 3 1 
5 5 5 — 417 Do. B4% Cum, Pref, ..| 100 |.. |.. 35 — 40 Vv 
Do. Deb... «co ec} 10 4h 96 — 99 250-8 
Castner-Kellner ., 1 | 20 0 0 
Da, Deb... ee ee ee 100 43 104 oe 4¢41 
; * Unless otherwise stated all shares are fully paid. + Interim dividend. 


Bank rate of Disseunt per oent., October 2nd, 1913. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1913. 


THE returns of electrical business for the eleventh month of the with £265,414 in October, showing an appreciable decrease ; this 
year show, in the case of the exports, one of those periodic jumps in also applies to the re-exports, which, with a total of £27,277, 
value which can be traced to a large telegraphic export. In this case show a hea®y decrease compared with the £39,337—an unusually 
Ceylon is credited with a submarine telegraphic purchase, valued big total—recorded for October. 


at £625,000, and, as a result, the exports for November amounted The exports of cable and machinery reached very satisfactory 
to £1,135,402 in value, as compared with £554,769 in the previous totals, the former being some £20,000 above the value recorded in 
month, the previous month ; this improvement also applied to telephone 

It may be noted, however, that even excluding telegraphic exports, and in a less degree to the’ lamp section. The’ values of 
exports, the remaining general business of November was still cable, carbons and lamp imports were somewhat above those for 
some £30,000 to the good, as compared with the preceding month, October, but this was more than counterbalanced by the falling off 


Turning to the imports, these amounted to £258,937, as compared in other directions, 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


to 
Destination of exports and country consigning | | of Bee | ES 384 8 
Russia, Sweden, Norway and Denmark _... | 1,709 67 97| 171 |4,144 504 | 11,569) 593 468} 75 90| 3,677) 23,164 
Germany eee | 2,236 1,176 73 eee 2,729] 10 141; 6,416 
Netherlonds, Java and. Dutch Indies. 751 1,225; 10) 182} sce 32 1,436 38 180} 196 2} 1,132) -5,106 
Belgium eee eve eve eee ove 505 235 71 39 4,6'4) ... +12 | 1,047 40| 6,640 
France ... ese eee 409 3,382 BE 112 | 16,467 44 | 246 435; 21,230 
Portugal eee eve 243 27) ese | 100 27 1,514 
Spain, Canary Isles and Spanish N. Africa. 1,021 | 1,027); 661 ya hae 403 | 4,619) 370) ... 20; 126; 220; 8,478 
Switzerland, Italy and Austria-Hungary .. 170 64) 258) ae 100 eco 3,655 20) wee 809 143} 2,693) 8,212 
Greece, Roumania and Turkey 460 526) 217 AS 48 96 Mi 36 18] 6,384) 7,850 
Channel Isles, Gibraltar, Malta and Cyprus... 95 128 95 21 | 920} ove ove 1,872 
U.8.A., Philippines and Cuba eee | 1,260 27 18 | 34 BATT 26 4 eee 139} 2,055 
Canada and Newfoundland ... eee eee | 1,031 1,130} 949) 1,028 12 | 2,633 | 10,524 87 962} a. 547 698} 19,601 
British West Indies and British Guiana ... 475 87 |. ove 4 S14)... one 112 38 960 
Peru and Uruguay ... eee ose ee | 954 eee 140 | 4,634)... 693} 60 114} 4,059) 10,731 
Chile eee eee eee eee eee eee 638 100 225 290 35 50 2,595 eee 16 29 586 86 4,650 
Brazil eee eee “eee eee eee eee 1,956 1,067 646 937 171 105 8,459 1,249 83 eee 68 3,436 18,177 
Argentina ove eo | 3,719 | 15,409] 686) 2,361 | 629 496 | 20,742| 2,125) 2,433) 60 779 171} 49,610 
Colombia, Venezuela, Ecuador ‘and Bolivia... 89 183 aad 889] 63 158} 1,449 
Egypt, Tunis and Morocco... 509 235) 213 19 | 2,914 96} 1,143} 5,178 
British West Africa ... eee eee 94 14 5) ese see 199 VF see 246 8 53 119 901 
Rhodesia, O.R.C. and Transvaal... eee | 1,552 | 3,032} 683) 327] ... 150 | 1,654) 244) 353) 50) coe | 8,045 
Cape of Good Hope ... eee eee oe | 1,426 7,930) 2,006} 248 | «. 279 5,460) 3,534 251) 22 | 5,666 85} 26,907 
Natal ... 1,696 6,489} 193) 120 76) 38 3,986] ... 271; +21 288 58) 13,236 
Zanzibar, Brit. E. Africa, Mauritius & Aden | 62} 142) 130] 70] 56 72| 438 14/ 516) 2,871 
Azores, Madeira and Portuguese Africa ... 244 273 71 254 255 | 4,928) ... 82 134; 6,149 
French African Colonies and Madagascar... | ... 39 62 
China and Siam eve eve eee | 1,453 987; 1,769; 160 91 7&8 2,187} 797 | 90 360; 8,719 
Japan and Korea eee ove eee eee | 1,602 51; 905) ... 13,480 851 8,225} ~667| 3,186) 36 /|11,738) 2,725) 33.466 
India eee eve eve eee eee | 4,030 | 10,571) 4,407] 2,813 | 142 55 | 29,061] 2,787; 1,118] 213 | 1,414] 2,767) 59,378 
Ceylon ... eee 336 459) 313 91 | ceo 2,891 145) 168|625,577|630,077 
Straits Settlements, "Fed. Maloy "States, 
and Sarawak 376 757; 689 79 | 637 | 4,097) 357 - 68) 33 773 392) 8,248 
Hong Kong ... eee eee ove 548 1,832; 233] ... 12 - 1,837}... 91). 84 ase 4,637 
West Australia eee eve eve eee 504 1,141} 271) 3858 61 109 272) 3,912 29)... ces 854 16; 7,527 
South Australia ove eve ee eco 390 | 7,387) 290) 406 20 605 1,101 15 95 + 30 144} 10,487 
Victoria eve | eve eee | 1,817 8,870} 431) 979 99 87 6,356} 152) 1,476) 37 /26,310) 2,133) 48,747 
New South Wales | 1,815 | 8,722) 707| 1,006 | 931 | 611 | 7,156] 1,101) 871) 59] 657| 7,036) 30,672 
Queensland eee see eee eee eee = 767 616 85 291 eee 348 773 30 143 eee 2,143 655 5,851 
Tasmania eee eee eee 82 eee eee eee eee eee 82 


New Zealand and Fijilelands 1. | 1,186 | 3,498) 473| 1,008 | 262 | 846 | 3,718] 397| 49a)... |10,222| 22,093 


Total, £ | 38,317! 85,319121 519'13, 169 |10,492!13,524 '180,172!19,560| 14,446'1,798 |65,462/671,62411,135,402 
Registered Imports into the United — of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark ... 23 65 aaa 7,200 953 es 5,160 13,404 
Germany eee eee ove eee eee | 3,392 (28,191 /1 943 20, 488 8,547 1,781 | 42,235) 1, 300 11,913 {12,044 3,084 134,883 
Holland ove eee eee ose ove "B69 3,550 | 1,276 4 262 "250 202 105 6,218 
Belgium eee eee eee eee eee 563 3,007 "16 139 21 35 | 4,437) ... 58 110 4,799 13,185 
France | 1,417 | 1,427 | 2,055 | 2921 2,146 | ... | 1,101 | 3,498 368 | 13,122 
Switzerland eee eee eee eee eee 300 1,489 172 7 20 106 2,756 eee ll 250 aes 6,111 
Italy ... one ose eee eee 20 {13,342 | ... 105} 247 eee dee 148 13,862 
Austria-Hungary eee eee ove eee eee 1,403 8 453 274 eee & eee 917 148 172 3,383 
United States... eee ove eee eee | 4,805 562 | 671 46 144 60 | 14,898/30,362) 246 597 2,563 54,954 

Total, £ |10,520 [48,689 |4,237 [26,706 |10,679] 4,379 | 72,553/31,912 |15,199 |16,849| 16,399 258,122 


Additional imports : Spain, carbons £415 ; Canada, arc lamps, £260, machinery £140 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
eee | 470 | 526 


533 999 | 27,277 


| | 199 


Various countries, mainly as above eee | 12,729 ‘4 | 7,886 


ToTaL Exports: £1,135,402, ToTaL RE-Exports: £27,277. Imports: £258,937, 


NorTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “ goods” aherai unclassified, the latter, doubtless, consisting of similar 
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WORKS SHOP ORDER SYSTEMS. 


By A. E, BREWERTON, A.M.LEE. 


How often does it happen in a works when a set of parts 
come to be assembled, that one all-important component is 
missing, and the work has to stand whilst it is being made ? 
If we refer to certain classes of mechanical manufacture, the 
answer might be—‘ Never”; and truly so, since there are 
many firms making articles which have been standard for 
the last ten years or so, where work goes through auto- 
matically in its tens of thousands, and, by a very simple 
system of book-keeping, the stores department is enabled to 
order the exact material required, and such works may be 
kept uniformly busy, whilst the orders last, and in. half an 
hour it is possible to take stock of all the work in progress. 

Apply the same question to some small electrical works 
where a variety of articles is made, and where the cost of 
non-productive labour is kept down to an extent which 
—— systemising difficult, then the answer must be— 
“ Often.” 

In electrical work there is no finality of design, and, 
therefore, systematising remains a difficulty. The cost- 
keeping system, to a large extent, forms a basis for the 
works system ; and, if the two are not in perfect harmony, 
the aims of both are frustrated, and their existence is no 
longer justified. Works managers often have occasion to 
look upon the cost department as their worst enemy, but it 
is absolutely necessary that they should assist it as much 
as possible to ensure their own comfort. 

Where special work is taken on by contract, or repairs 
are being carried out, it is only necessary to have the cost 
of the whole job. A shop order is, therefore, issued to the 
works, upon which all time and material are booked ; then, 
as soon as the work is completed, factory charges are added 
to the labour, the required profit put on as a percentage 
of the whole, and an ultimate figure, which the estimator 
always hopes will be below the contract price, is obtained. 

The system involved in this class of work is simplicity 
tself ; but when work is done upon a repetition basis, it is 
necessary to go into matters much more closely, for if 


Now, in starting a system for repetition work, it seems 
that some start off in quite a complicated manner, by allow- 
ing a multiplicity of numbers to exist. Let us take an 
example of a “system” in vogue in a works we know, and 
let us follow the mysteries connected with the brush-holder 
for a certain motor, which we will call the B type. Now 
this is what happens. 

The drawing office makes a drawing (Numbered 9,999), 
which is issued to the pattern maker, who numbers his 
pattern Z111; sometimes a metal pattern is made later 
which has a further number, but, anyway, the castings 
ultimately arrive in the stores, and become known as 
‘“‘Brush-holder Castings for B-type Motors.” There is no 
need to recite all the names that this one unfortunate 
article receives before completion, but let it be said that 
the tools and jigs for machining, the shop order upon which 
the work is done, and, finally, the spare part list, all have 
different numbers according to a so-called system. 

For one component it is quite sufficient to have one 
number, and the system which is described here seems so 
obvious that were it not that a multiplicity of appellations 
is often employed in the manner referred to above, it would 
hardly seem worthy of space. 

After all the experimental work is completed, and, 
perhaps, after the first batch of these B-type motors have 
been completed, a specification sheet is constructed similar’ 
to Table I :— 


TABLE I.—SpPEcIFICATION FOR B-TYPE MOTOR. 


Bl | Frame 1 C; In addition to the part 
B2 | Back end 1 Ci or 8.0. No., it is con- 
shield | venient to have a fur- 
B3 | Comm. end i C, | ther No. for filing 
shield drawing ; but this is 
for drawing office use 

B20 | Brush-holder 2 Brass only. 
| casting 


Now each part has been given a number with an index 
letter B, arranged in some order for convenience—say, 


TABLE 
Painting shop order, Bus Assembling motor, 
Repairs ” ” Bs 48 
Winding 
armature. 
Ba 
| 
a | 
Building Building Assembling Assembling Assembling 
core, commutator, brush gear, back end shield, frame, 
Bis Bs: Bis Bis Bs Bs Bio Bis Boo Bao Bar Buz Be By Bao Bas Bi Bio Bsr Big Big Bay 
: ches 
3 


The figures below the components are intended to represent the number required for assembling. 


finished articles are to be made even in such small numbers 
as hundred lots, the cost of each component should be 
known, and must, therefore, have its shop order number, 
against which material and labour are booked. It is 
usually advisable, however, to make the first batch of a new 
line upon one collective order, and subsequently issue the com- 
ponent orders, so as to be sure that unreliable figures are not 
obtained, due tothe experimental stage not having been passed. 


starting with cast-iron parts then brass casting, followed by 
capstan parts, and soon. The number given to the brush- 
holder is B20, and by this mark it is always known, even 
in the spare part lists sent to customers, instead of using 4 
long description. 

It would not do to make patterns and tools, and debit 
their cost against production ; and, therefore, these should 
follow a simple series of numbers, so that if there are four 
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jigs for machining B20, the cost of each must be known. 
It is not sufficient to know that the tools have cost too 
much, without being able to drop on to the offending 
member if the cost is too high. 

When the tools and patterns are complete, any repairs 
which they may require are, however, booked to main- 
tenance and debited against the cost of production ; there- 
fore, to make a distinction between maintenance and actual 
production, it may be convenient to book the former on 
shop order BM20 (M, measuring maintenance). 

The outcome of this system of numbers is that the man in 
the stores, or the workman in the shop, need not necessarily 
know the functions of the various parts, nor remember 
them by name. He is told to machine a hundred B1’s, 
and provided he gets castings and tools which bear that 
number, he has no occasion to give more than his habitual 
amount of thought to the matter. 

In our example, we have instanced for convenience one 
particular type of motor. If we now design a C-type 
motor, utilising some of the components, there is no dis- 
advantage in including the latter in the new specification 
under their original numbers. 

Such is not the case, however, with a standard range of 
machines where a large number of combinations is made 
from comparatively few parts by working out suitable 
ratings, and making use of whichever armature plate, 
magnet core, commutator, and frame are best combined for 
a particular design. In such cases it is advantageous 
to modify the classification. . 

In addition to the component part numbers, it is neces- 
sary to have further shop orders upon which they may be 
assembled. One number may be used upon which all 
assembling is done ; but it will usually be found an advan- 
tage to divide up this part of the work. 

Turning, again, to the motor for our illustration, com- 
mutator building, core building and armature winding are 
distinctly different operations, and should have separate 
numbers, and when the method of assembling has been 
decided upon, it has been found to greatly facilitate store- 
keeping and save a lot of writing on requisitions, to draw up 
an assembling sheet in the form of a tree, as shown in 
Table II. Now with a sheet of this kind, if a foreman has 
to build a hundred armature cores, he does not write a long 
requisition for 100 shafts, 20,000 core plates, and so on, 
but just calls for 100 sets of parts for B85. And when 
those armature cores are complete and returned to the stores, 
they are known by the number B35, and so on. 

It is usually impossible to construct any’ system for a par- 
ticular set of circumstances and then apply the same idea 
elsewhere, even though the conditions of work bear every 


similarity. The system here described has, however, been . 


found workable and the assembling tree most useful in a 
case where the stores and cost departments were not 
thoroughly conversant with new kinds of work, as the 
stores could see at a glance what components were required, 
and the costs clerk having a partly assembled article could 
see immediately the parts which it includes. Table II only 
includes a few parts to illustrate the system, but when a 
sheet is drawn up for assembling a hundred or so parts, its 
usefulness becomes more apparent. It will readily be seen 
that with a sheet constructed upon these lines, the work of 
assessing the ‘value of partly assembled stock becomes very 
simple. 


ELECTRICITY AND RESPONSIBILITY FOR 
FIRES. 


[FROM OUR LEGAL CONTRIBUTOR. | 


lr frequently happens that when a country. mansion or 
other establishment is burnt down the -blame is laid at 
the door of him who laid the cables for electric lighting. 
It is one of the charges “random hurled,” refutation of 
which is not easy if the electrical installation is destroyed 
with the building. Whatever may be the probabilities of 
the case, it is often found convenient to attribute blame 
either to the persons who put in the electrical installation 


or to the supply company, especially where the premises 
which have been destroyed are not insured. In view of this 
possibility, it may be of interest to discuss some of the legal 


problems which arise. 


The first question to consider, is whether and how far a 
company or local authority supplying electricity under the 
terms of a provisional order may be held liable for a fire 
upon a consumer’s premises. Much appears to depend upon 
whether the undertakers (to use a collective word) are 
responsible for the actual installation on the consumer’s 
premises. 

If a company (or a local authority) carry out this work, 
their liability will be co-extensive with that of the inde- 
pendent wiring contractor, whose position has already been 
considered, subject to this, that a local authority will be 
entitled to the benefit of the Public Authorities Protection 
Act, 1893, which provides that an action of this kind shall 
be brought within six months of the date of the alleged 
injury,, and that, if the local education authority are 
successful, they may be entitled to costs on a higher scale. 

The liability of ‘‘ undertakers” is not, however, restricted 
to cases in which they have supplied wires and fittings to a 
consumer. The Electric Lighting Acts expressly provide 
that they shall be liable for any negligence or nuisance in 
the supply of electricity, and this liability is strengthened by 
the Board of Trade Rule 36, which provides that :— 
“‘ The undertakers shall be responsible for all electric lines, 
fittings and apparatus belonging to them, or under their 
control, which may be upon a consumer’s premises, being 
maintained in a safe condition, and in all respects fit for 
supplying energy.” So, if they merely hire fittings, &c., to 
a consumer, they are liable. Rule 37 provides that :—* In 
delivering the energy to consumer’s terminals the under- 
takers shall exercise all due precautions, so as to avoid risk 
of causing fire on the premises.” 

It may be inferred, however, that undertakers are not 
insurers ; they must be proved guilty of negligence before 
they can be charged. Reverting to “gas cases,” we find 
this principle clearly established. 

In Holden v. Liverpool Gas Co. (1846) (3 C.B. 1), a gas 
company, incorporated by Act of Parliament, had for some 
years supplied gas to a house belonging to the plaintiff, the 
only means of shutting it off being by a stop-cock within 
the house, the key of which was kept by the occupier. The 
last tenant, on quitting, gave notice to the company that he 
should not require any further supply ; and one of the com- 
pany’s workmen, at his request, removed a chandelier from 
one of the rooms, leaving the end of the pipe properly 
secured. The internal fittings were the property of the 
plaintiff. Whilst the house remained untenable, the gas, 
by some unexplained means, escaped, and an explosion took 
place, by which the house was considerably damaged. In 
an action for damages brought against the company, 
alleging a breach of duty on their part in not taking proper 
means to prevent the influx of gas into the house, it was 
held that a non-suit was rightly directed on the above 
facts. Again, in an action against a gas company for 
negligently allowing the escape of gas from their mains into 
premises where lights were known to be burning, it was 
shown that the gas found entrance through an open window 
nearly level with the trench from the main, after a hole had 
been made in the main for the insertion of the service pipe. 
It was decided that even if the jury thought that the gas 
entered in the manner alleged, it was a question for them 
whether the company’s men might reasonably have foreseen 
it and were bound to have the window closed. 

In Burrows v. March Gas and Coke Co. (1872) L.R. 
7 Ex. 96, the defendants, a gas company, having contracted 
to supply the plaintiff with a service pipe from their mains 
to the meter on his premises, laid down a defective -pipe 
from which the gas escaped. A workman in the employ 


. of a gas fitter, employed by the plaintiff to lay down the 


pipes leading from the meter to different parts of the pre- 
mises, negligently took a lighted candle for the purpose of 
finding out whence the escape of gas proceeded. An ex- 
plosion then took place, whereby damage was occasioned to 
the plaintiff’s premises, to recover compensation for which 
the plaintiff brought his action against the defendants. 
It was decided that the damage was not too remote, and 
that the plaintiff, not being the master of the workman, 
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could not be construed as contributing to the damage by 
reason of his act, and was, therefore, entitled to recover. 

In a later case (Henderson v. Newcastle and Gateshead 
Co. (1893), 37 Sol., J. 403) the plaintiff owned a new 
house, which was divided into two separate fluts, an upper 
and a lower one, each flat having a separate entrance into 
the street. When the house was built the plaintiff laid a 
service pipe for gas from the street under the hall door- 
steps, inside the wall of the house to the upper flat. The 
tenant to whom the upper flat was let gave notice to the 
defendants, under Sec. 11 of the Gasworks Clauses Act, 
1871, requiring them to give a supply of gas to the flat. 
The defendants thereupon made the connection by a 
pipe from the main under the street to the service 
pipe, and supplied and fixed a meter in the flat and 
turned on the gas. About an hour afterwards an explosion 
took place, caused by an escape of gas owing to a defect in 
the service pipe, which the plaintiff had laid, leading to 
the meter. In an action to recover for the damage done to 
the house by the explosion, the plaintiff contended that’ it 
was the duty of the defendants to see that the pipes by which 
they supplied the gas to the flat were fit for the purpose ; 
that as the gas belonged to the defendants until it passed 
through the meter, it was not supplied to the flat until 
then ; and that if the defendants chose to make use of a 
pipe not laid by themselves, it was their duty to test it to 
see if it was in good condition. At the trial, Mr. Justice 
Collins, as he then was, ruled that there was no duty on the 
defendants to test the service pipes, and,:the jury having 
found that the defendants had made the connections properly, 
and had not caused the defect in the service pipe, judgment 
was entered for the defendants. On motion for a new 
trial, the Court of Appeal dismissed the application, holding 
that there was no duty on the defendants to test the service 
pipe laid by the plaintiff, and the case was distinguished 
from Burrow’ v. March Gas Co., where the service pipe 
was supplied and laid by the gas company. 

A gas company are bound to keep up such a reasonable 
inspection of their mains and pipes, as may enable them to 
detect when there is such an escape of gas, by fracture or 
imperfection of pipes, as may lead to danger of an explosion ; 
and if an explosion takes place from a fracture or defect 
which has existed for several days, during which time it 
has also been discoverable by reason of the smell of the 
escaped gas, and would have been discovered by proper 
inspection, that is evidence of negligence on the part of 
the company; nor. is it: enough to relieve them from 
liability that, upon notice of the escape, they sent a work- 
man to repair the defect, he arriving too late to do so. 
(Moss v. Hastings and St. Leonards Gas Co. (1865), 4 F. 
and F. 324.) 

Passing next to the wiring contractor, there does not 
appear to be any case in the law reports where a wiring 
contractor has been liable for a fire traced to defective insu- 
lation ; it cannot therefore be stated that his legal liability 
has been accurately: defined.: Nevertheless, on general 
principles it is apprehended that where a man undertakes to 
put in wires, it is an implied term that he will see to the 
insulation being safe and sound. If he does not do this, he 
is liable for the .consequences ; and if it were conclusively 
shown that a fire was caused by a short-circuit, the wiring 
contractor might be held liable for the damage. In ascer- 
taining the state of the law relating to electricity, it is 
often necessary to obtain assistance by referring to cases 
which have arisen in connection with the supply of gas. 
Cases of this kind are of some use in this connection. 
In the case of Blenkiron v. Great Central Gas Co. 
(3 L.T. 317), the plaintiff was possessor of certain pre- 
mises, and the defendant was employed in laying on gas to 
the premises adjoining; he did the work so negligently 
that the gas escaped and igrited, and the plaintiff's 
premises were set on fire and burnt down. It was held 
that there was a good cause of action ; that it was unneces- 
sary to negative negligence in the owner of the adjoining 
house in not putting out the fire before it communicated 
with the plaintiff’s premises. While the principle under- 
lying this case probably applies to a man who is employed 
to fit up electric wires, it is, of course, clear that proof of 
negligence, and of the fact that the fire was started, 
would be much more difficult in the case of electricity, 


but it is submitted that an electric wiring contractor may 
be held liable if his negligence be proved ; and this whether 
the current is suppliedifrom public mains, or from a private 
supply. 

Where electricity is thus supplied, viz., under Sec. 4 of 
the Electric Lighting Act, 1888, the Board of Trade rules 
provide that :—* The owner shall be responsible for all elec- 
tric lines, fittings and apparatus belonging to him, or under 
his control, which may be upon a consumer’s premises being 
maintained in a safe condition, and in all respects fit for 
supplying energy.” ‘The expression “owner” means any 
body or persons owning or using, or entitled to use, any elec- 
tric lines or works, upon whom notice has been served by 
the Board of Trade requiring that such electric lines or 
works shall be continued and used only in accordance with 
the rules of the Board. The liability of an “ owner” in 
these circumstances is very similar to that of an ordinary 
“undertaker,” but here again the owner is only liable 
(under the rules) if the lines on the consumer’s premises 
remain his property. Where, however, he acts as ‘‘ wire- 
man” and supplies the fittings, there will be upon him an 
implied obligation to provide wires and fittings which are 
free from defects. 

While the cases above referred to make it clear that elec- 
trical undertakers may be held liable for damages caused by 
fire, they also appear to establish the fact that the exist- 
ence of a fault must be proved. 


THE ELECTRICITY SUPPLY OF LARGE 
CITIES. 


By Pror. G. KLINGENBERG, Dr. Ph. 


(Abstract of address delivered before the INSTITUTION OF ELEC- 
TRICAL ENGINEERS, December 4th, 1913.) 


THERE would be no demand for other forms of energy if all elec- 
tric supply undertakings would fully recognise the advantages 
which our present-day knowledge and experience places at their 
disposal, and if they could rid themselves of the restrictions 
originally placed upon them in the supposed interests of the con- 
sumer, which restrictions are now very often found to be a 
hindrance to both consumer and producer. 

It is the purpose of the present paper to explain the nature of 
these conditions and draw attention to those factors which would 
contribute towards a reduction in the cost of electricity and facili- 
tate its more extensive employment. 

Referring to existing conditions I have confined myself to three 
typical examples. The cities selected are Berlin, Chicago, and 
London, and the figures are based on the following years :—Berlin, 
1911-12 ; Chicago, 1911; London, 1910-11. 

In Berlin the electricity supply began with the purchase and 
operation of generating sets by commercial undertakings solely for 
their own requirements, and without intention of selling energy 
to outside consumers, This system was-found to be convenient, as 
it was not necessary to lay conductors in the streets, and as com- 
plete independence of municipal authorities was possible. A 
number of these so-called “ block stations” still exist, their com- 
bined output being estimated at nearly 40,000,000 kw.-hours. 
The Berliner Elektricitiitswerke alone formed an exception in this 
respect ; they were intended from the outset to supply current to 
outside consumers, They were also able to form a new supply 
area beyond the Berlin boundary, and to take financial interest in 
new undertakings. The price at which the current is supplied 
must be reduced when the net profit exceeds 124 per cent. on the 
share capital. The city receivés 10 per cent. of the company’s 
gross income, and half the net profit after paying 6 per cent. on 
the share capital up to M.20,000,000, and again half the profit left 
after paying 4 per cent. above this amount. The sum paid out in 
this manner during the past financial year, for example, was 
M.7,184,000 (£350,000), which considerably exceeded the dividend 
paid on the company's sharé capital of M.64,100,000 (£3,150,000). 
The development of the Berliner Elektricitatswerke may be seen 
from the following figures for the energy sold :— 


1900-1 Energy sold = 69,700,000 Kw.-hours 


1905 6 » = 126200000 , 
1910-11 » 192,100,000 
1912-13 » 244,300,000 —,, 


The distribution in Berlin itself is on the continuous-current 
system throughout, with the exception of the suburbs and.a section 
of the city in the. north, which are fed directly with three-phase 
current, 

In addition, a number of separate stations exist which supply 
energy to the underground railways and a part of the tramway 


system. 
The Chicago electricity supply originated in a large number of 
small supply companies (approximately 36), In 1907 the com- 


chi 
| gr 
fig 
é 
25 
of. 
of 
‘har 
wh 
Spo 
ace 
Eve 
7 
An 
the 
Bil 
con 
I 
the 
eet 
cap 
ord 
44 
; 
the 
sho 
sure 
mer 
pret 
poss 
cab! 
kilo 
enti 
by i 
whi 
rese 
for 
duc 
cent 
8 p 
pric 
T 
witl 
qua, 
in 
less, 
size. 
ofn 
appl 
witk 
agai 
half 
plan 
f 


Vol. 73, No, 1,883, Decumszr 26,1913.) THE ELECTRICAL REVIEW. 


panies were amalgamated under the title of the Commonwealth 
Edison Co. 

All the small power stations have been shut down since then, 
and the whole supply is obtained now from four large power 
stations. The concession extends over a period of 50 years, dating 
from the year 1897, and it stipulates the maximum rates to be 
charged by the company, and a payment of 3 per cent. on the annual 
gross receipts to the city. 

The development of the company may be seen from the following 
figures for the energy sold :— 


1900 Energy sold = 33,700,000 kw.-hours 
1905 = 93,000,000 
1910 is = 550,000,000 
1912 = 712,000,000, 


The sub-stations are fed with three-phase current at 9,000 volts, 
25 cycles, and in part at 20,000 volts, 60 cycles. The distribution 
in the interior of the city is on the continuous-current system, 
while in the outlying districts three-phase current at a frequency 
of 60 cycles is adopted, 

Electricity supply in London began, as in the case of Chicago, 
with a number of private companies, Their development was 


‘hampered, however, in the earlier stages by legal restrictions, 


which limited the concessions to a period of 21 years, and divided 
the current supply of the City into a number of districts corre- 
sponding to the administrative divisions, without taking into 
account the natural development of the distribution system. 
Every authorised supply undertaking was obliged to erect its own 
generating station and to lay out its own distributing network. 
An amalgamation of the different concerns was, therefore, out of 
the question until, in 1908, the original Act was modified by a new 
Bill. Since that time constant endeavours have been made to 
combine the numerous companies, to centralise the generation of 
energy, and to standardise the different distribution systems as far 
as possible, 

I now propose to discuss the factors which determine the price 
of electrical energy. The cost of the plant per installed kilowatt 
should be mentioned in the first instance. In the power station 
the cost per kilowatt decreases rapidly as the size of the generating 
sets increases. For works with modern generating sets of 1,000 Kw. 
capacity the installation costs are found to be approximately £15 
per kilowatt, whereas for units of 20,000 Kw. capacity they only 


amount to one-half of this sum. Bearing in mind that for large | 


cities outputs of several 100,000 Kw. are required, one will realise 
that units of less than 20,000 Kw. capacity are unsuitable and too 
expensive for this purpose, and the installation of 30,000-kw. sets 
appears to be fully justified. In consequence of this development, 
the specific cost of power stations has fallen in about 10 years to 
nearly a quarter of its former value. ‘ 

The conditions are not so favourable, as a rule, for the network, 
It is, nevertheless, possible to economise on the capital outlay of 
the distribution system. The use of higher working voltages 
should first be mentioned. The customary feeder cables for pres- 
sures of 6,000 to 10,000 volts no longer meet present-day require- 
ments in large cities. Whenever extensions are contemplated, 
pressures of 20,000-30,000 volts should be adopted, at which it is 
possible to transmit outputs of more than 10,000 Kw. through one 
cable. The cost of the feeder cable is reduced to about 2s. 6d. per 
kilowatt transmitted and per kilometre. A further means of 
reducing the cost of the network is found in the conversion of the 
entire system to a uniform A.C, system, by laying ring mains and 
by interconnecting the various sections of the city. 

In my opinion, interest at 6-8 per cent. on the value of the 
plant represents for undertakings of this kind the lowest limit 
which would ensure a favourable market for the company when it 
requires further capital. As regards the sinking fund and other 
reserves, an average figure of 3-4 per cent. seems to be reasonable 
for power stations, sub-stations and distribution system ; for long- 
distance transmission lines and feeder cables in which the con- 
ducting material (copper) represents a high percentage of the total 
value, about 2 per cent. may be sufficient. I have therefore based 
the following calculations upon uniform capital charges of 10 per 
cent, for power stations, sub-stations, and distribution system, and 
8 per cent, for transmission lines and feeder cables, and I have 
called the current prices calculated from this basis “ normal 
prices,’ 

The costs of generation are directly dependent on the size of the 
power station, or on the size of the generating sets. Power stations 
with units of 20,000 Kw. capacity consume only about three- 
quarters of the quantity of coal at full load compared with works 
in which modern 1,000-KW. sets are installed and only half, or even 
less, of that consumed in older power stations with units of this 
size. The operating staff required depends chiefly upon the number 
of machines and not upon their size ; therefore labour costs are far 
more favourable in plants with large generating sets. The same 
applies to the sums required for repairs, stores, and general 
expenses, By sub-dividing the distribution system in accordance 
with the best engineering practice, one can effect economies. Here 
again attention should be drawn to the superiority of the A.c. 
systems over the mixed systems, ; 

The transmission losses, which in the old plants amount to about 
20 per cent. of the energy generated, and thus represent from, 10 to 
15 per cent. of the selling costs, can unquestionably be reduced to 
half this figure with the enlargement and standardisation of the 
plant, this being all the more the case in view of the fact that 
lower generating costs also reduce the cost of the losses. 

‘ The en of the plant can be expressed by the following 
ormula, :-— 

Kw.-hours sold per annum m= sverage load sold 
installed capacity of plant x 8,760 —_ installed capacity’ 


This term has been in use for some years on the Continent... I 
have called it the “utility factor” (m) of the plant. The use of 
this factor affords valuable assistance in arithmetically following 
up the somewhat intricate relations between the cost of the current 
and the utilisation of the plant. 

The total selling. costs per KW.-hour are found to be equal to the 
sum of :— 

Proportion of costs referred to the power station, including 
capital charges. 

Proportion of costs for the transmission and distribution losses, 
including capital charges, 

Proportion of costs for the operation of the transmission system, 
including capital charges. 

And they can be represented by a single equation— 

K = aln + an? + 5 shilling per KW.-hour sold, 
which is called the costs characteristic for the entire plant. With 
this equation one can ascertain the average energy costs for the 
entire plant, and one can also graduate the prices payable for the 
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various classes of consumption in correct steps as soon as their 
individual influence upon the utility factor is known. 

The load factor m is given for the entire plant by the ratio 
between the average load of the power station and the peak load, 
and can be expressed by the formula— 

pee Kw.-hours generated per annum _ average load 
peak load x 8,760 peak load 
This value is proportional to the utility factor. 

Characteristic ‘load curves for power, traction and lighting are 
shown in fig. 1. The maximum load in all three cases is assumed 
to be 100, the day of 24 hours being divided into 100 parts, 
beginning at midnight, The load factors are— 

Light ose ca, 18 per cent, (Sundays excluded) 
Power eee ca.50 a 

From these standard curves we can obtain the resultant load 
curve, and also the resultant load factor “ m,” for any desired com- 
bination of lighting, power and traction consumers, 


|Light:0 
| 
= 
7 
§ 
LOAoFACTOR wm CITIES 
VARYING. RATIO oF LIGHT, POWER 
10% AND TRACTION BASED On 
loadtactor lighting + 18 % 
power 50% 
traction 


Fie, 2 


In order to include all conditions which have to be taken into 
account, and which are affected by various combinations of con- 
sumers and the degree of. centralisation, a further diagram has been 
drawn up, fig, 2, based on the load curves given in fig. 1, From this 
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diagram the resultant load factor can be taken directly as soon as 
the percentages for power, traction and lighting are known. If, 
for instance, the KW.-hours consumed comprise 20 per cent. 
lighting, 12 per cent. power, and 68 per cent. traction (this approxi- 
mately resembles the conditions in Chicago for 1911), then the 
resultant load factor lies at the intersecting point of the curve 
7, = 12/20 = 0°6, with the abscissa value 7, = 68/(12 + 20) = 2°13, 
according to which a resultant load factor of 40 per cent. for the 
above relationship may be expected, and which approximately 
corresponds to the actual value obtained, namely, 41 per cent. 

This diagram demonstrates the important fact that by super- 
imposing power and traction curves (top curve 7; = ©) the load 
factor may be improved only by 2 to 3 per cent., while, on the 
other hand, by combining the power and traction supply with a 
lighting load of about 12 per cent., the resultant power factor is 
not materially decreased. 

Next to the load factor, the efficiency of the network has to be 
taken into account in determining the utility factor. This 
efficiency is expressed by— 

KwW.-hours sold 
KW.-hours at feeder bus-bars* 

This value is again in direct proportion to the utility factor. 

The third point is the amount of stand-by, the utility factor 
being inversely proportional to the capacity of the stand-by. This 
percentage can be reduced with the increase in size of the total 
plant. The stand-by factor is— 

_ installed output 

ite peak load in station’ 
where the decimals indicate the percentage in spares. The relation 
between utility factor, load factor, distribution efficiency and 
stand-by is given by the formula— 

n=mxX 7 X 
By inserting this value in the equation for the cost characteristic 
of the plant, the influence of any of the above factors upon the 
cost can be ascertained. 

It is now proposed to give a summary of the operating con- 
ditions in the Berlin, Chicago and London plants. The author 
has succeeded, by making some assumptions, in determining the 
relation between working costs and utility factor, and has thus 
obtained the equation for the costs characteristic of all three 
plants. This conversion appeared to be necessary since the plants 
in question have totally different kinds of consumption, and there- 
fore work with different utility factors, Any attempt to draw 
general conclusions on the advantages of one system over the 
other is bound to be misleading, unless this is done. Moreover, 
this analysis seemed to be the only means of obtaining a positive 
indication of the influence which the difference in centralisation of 
the three plants exercises upon the working and current costs. 
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(To be continued.) 


DISCUSSION, 


Mr. Joun F.C. SNELL, who opened the London discussion, said 
the author had indicated what any engineer would do if he were 
to tackle the London electricity supply problem afresh, but in 
London the L.C.C. had powers to purchase the companies in 1931, 
and no one know exactly what the terms would be, and this 
uncertainty made it difficult for the companies to raise money. In 
the case of a moderate-sized station, the cost of extension was not 
very high, and the production cost with modern plant was really 
small, so that it was a difficult matter for bulk supply to compete 
with extended plant. A bulk supply would always be preferable 
to building a new station in London, but a saving in one direction 
might be neutralised by conversion and transmission losses, As 
regarded the comparison of costs between Chicago and London, 
the cost of plant, &c., was, roughly, £69 per kilowatt in the first 
case, and £80 per kilowatt in the second. Some 700 million 
units were sold in Chicago, but no less than 480 millions were sold 
for traction at, say, ‘408d. per unit on a 50 per cent. load factor ; 
this left some 230 million units for lighting, sold at an average of 
2°3d. per unit. This figure compared with about 250 million 
units, and an average of about 2id. per unit for similar uses in 
London. In London the supply averaged about 70 units per 
head of population, in Chicago it was 100 units, but it 
was 100 units in the Marylebone area of London. In New York, 
119 units, and in Boston, 110 units were sold per capita. The 
whole point lay in the fact that the transporation systems were 
not developed to the fullest extent in London. There was 310,000 
Kw. of generating plant installed in London, but 36 per cent. of 
this was reserve plant, due to the numerous small stations in use. 
Replacement by new bulk stations would, he estimated, enable a 
saving of about a million pounds per annum, or 26 per cent. in 
cost to the consumer, to be made. He felt that the moment when 
the various undertakings could have been purchased had gone by, 
and that consolidation was more difficult now in view of the new 
railway power houses, which were being put up. From personal 
knowledge he believed that it would pay to keep and extend eight 
of the existing stations ; it would pay to retain seven others to a 
limited degree, while the other 36 stations should be gradually 
superseded. Including traction requirements, he looked forward to 
the normal addition of 150,000 Kw. of plant during the next 10 years, 
and it would be unwise to spread this over a great number of stations, 
He thought, therefore, it might be wise to build a big station 
and gradually take over this load, the best solution being for one 
authority to undertake the generation and sell to the authorised 
distributors who would continue this work as at present. The 
author’s proposal for colliery power stations involved difficulties 


with condensing water; the first cost of such a plant with trans. 
mission would be very high, and no account had been taken of 
battery costs, although batteries would be uecessary. After 
reviewing the various estimates of cost for a distant and near 
station, and taking into account the estimated saving in cost of 
fuel, in the first case, he came to the conclusion, which agreed 
with the result of careful consideration some years previously, that 
any new station would be best situated not more than 10 or 15 
miles from London. 

Dr. FERRANTI regretted that many of those whom they would 
have liked to have heard were at the moment precluded from 
speaking. Probably many tusiness men in other countries felt 
that we were a curious people to put up with the conditions 
existing in London. These conditions originated in the preponder- 
ance of the politician over the business man and engineer ; usually 
when the politician started out to benefit the public, the latter wag 
nowhere. In London each area had its own little pet; in some 
areas it was deliberately arranged that opposing companies should 
supply A.c. and D.C. respectively, so the author must not imagine 
that the conditions were the result of considered design. The 
author undoubtedly showed a saving in cost, but such an argument 
would not, the speaker thought, be sufficient to alter the existing 
arrangements. There must be some great advantage to the public, 
such as a great cheapening of the cost of supply, and he had always 
felt that when electricity supply developed as it should do, the in- 
creased output would be so great as to justify the cost of making 
the change. Where there was combustion, there was a demand for 
electricity, which must be supplied from outside the town. He 
agreed with Mr. Snell, that in regard to distant stations the water 
supply was a governing factor ; a station should be near the river 
or sea. The problem before them was to supply people 
with what they wanted, but in the way the supplier wanted. Any 
supply scheme must take account of the future demand for the 
whole district, and despite London’s size, it could not be considered 
apart from the adjoining areas, 

Mr. A. H. SEABROOK, referring to the partnership basis existing 
in Chicago and Berlin, said the latter city seemed to have made the 
best bargain. He was glad to note that the author agreed that 
the surplus from lighting should be available to assist in develop- 
ing ‘‘other uses.” It might be as well to consider the question of 
gasifying coal and recovering the by-products now, and he suggested 
that the Kent coalfield as a site fora power station would also 
solve the water difficulty, being near to the sea. 

Mr. Wo. C. P. Tapper thought the anthor’s proposals were not 
practicable; to unify distribution systems would be most costly, 
and if A.c. distribution were adopted, much more copper would be 
required to provide against low power'factors. He thought the 
author had overlooked the question of diversity factor, and entirely 
disagreed with him and Mr. Seabrook in the matter of making 
concessions to one class of consumer at the expense of another. 

{Mr. Seabrook said his point was that a smaller profit could be 
accepted from a class of consumer which it was desired to 
encourage, and Mr. Tapper replied that he disagreed with the 
principle. | 

The AUTHOR, in replying, said that in many ways he considered 
the three-phase system the best for distribution purposes, but he had 
only referred to high-pressure distribution tosub-stationsin his paper. 
The effect of diversity factor has been taken into account in the 
paper, and could be inferred from its influence on load factor. The 
cost of lighting energy, owing to the expense of distribution, was 
bound to be greater than the cost of traction energy ; the price 
charged must be a commercial consideration. His paper dealt with 
the London problem, in the abstract only; and as regarded the 
capital costs which had been criticised, he pointed out that he had 
built a station near Cologne recently, using 8,000 Kw. units, and 
cooling towers, for 175 marks per Kw., and he was quite prepared 
to adhere to the estimated costs given in the paper. 


Prof. Klingenberg’s paper was also discussed at a meeting of 
ScotrTisH Local SECTION at Edinburgh, on Tuesday, December 
9th. 

Mr, F. A. New1n@Ton (Edinburgh) pointed out that while the 
author had taken three cities which he considered typical, London 
was the very worst example that could be taken in this country, 
because London started in the very early days of electricity, when 
under a benevolent government it was cut up into a large number 
of small areas, each supplied by one or two small undertakings, 
the object being to prevent a monopoly as in the case of gas 
Now they saw that that was a great mistake as it had rendered it 
impossible to have a general supply from large stations, The 
author assumed that it might be possible to scrap the whole of 
the present stations and to build large new central stations, but 
he did not know how the Professor was going to get over the 
enormous capital difficulty; He believed the whole outlay was 
over £30,000.000. The existing mains the Professor thought 
would do, but the generating plant would have to be scrapped ani 
that might mean writing off between four and five millions. The 
professor did say that the paying-off of the debt had been allowed 
for, but he did not show how. In his (Mr. Newington’s) opinion 
this would very much outweigh the benefits of the new generating 
stations. Berlin seemed to be very fortunate, in that when the 
larger stations were started, he supposed the individuals who were 
running small private stations shut them down or still used them, 
but there was no question of attempting to buy up these under- 
takings. In Chicago they bought up the old undertakings for 


.10 or 15 per cent. of the cost of the new works, which was a2 


extremely low price. The paper might be of value 20 years hence 
when the local authority of London, or the London County Council, 
would be considering the buying up of the present undertakings 
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The author suggested transmitting 10,000 Kw. through one‘cable ; 
that, of course, with the Board of Trade Regulations as they were at 
present, they could not do. Further on the Professor talked about 
20 per cent. loss in transmission in the other systems. With con- 
tinuous-current systems at any rate that was far too high a figure 
—7 or 8 per cent. was a great deal nearer—and he thought that if 


a city was not too large for low-tension supply, the loss must © 


be less than with high-tension supply and transformation. With 
the long distances they must use high-tension transmission, but the 
loss must be greater. Subsequently in the paper the author gave a 
figure of 50 per cent. load factor for power and 50 per cent. for 
traction ; 50 per cent. for power was far too high a load factor. That 
was to say, that the works were operating at their full output for 
12 hours a day; where did that happen? 20 to 25 per cent. 
was a much more likely figure than that given 
50 per cent. for traction was far too high ;_ he 
thought 30 per cent. would be nearer the mark. The most 
important point in the matter, however, had been left out, and that 
was the selling price. So far as he could see, the only reference 
to that was where the author said that the selling price in London 
was 13 per cent. lower, and in Berlin about the same percentage 
higher than the normal value. Did he take Chicago as the normal ? 
If so, London was not doing badly. 

Mr. SAM MaAvokr thought there could be no doubt whatever that 
the association in the same power station of general plant for 
lighting, power and traction in large cities was a proper policy, 
and the economies to be derived from that were quite well brought 
out in the paper. The figures given for the relation of the stand-by 
plant to the peak load appeared to him to be very high for stations 
of different capacities. Even if generators only were included, 
the figure of 40 per cent. was extremely high ; even 25 per cent. 
seemed to be very high for large plants unless the individual units 
were very large, and the size of the individual unit must have a 
bearing on the size of the stand-by plant. Ifa station witha 
capacity of 100,000 Kw. was composed of units of 10,000 Kw. it could 
do with less than 25 per cent, above the peak load. He thought this 
whole subject must remind them of the prescience of Dr. Ferranti, 
but his very bold scheme at Deptford unfortunately did not 
realise anticipations, largely because the generating plant was not 
at that time available to carry it out. He also missed any direct 
reference to the selling price, and that was a very important 
factor. In Glasgow they had selling costs lower than any other 
city he had heard of. In his own case for domestic supply the 
average cost for lighting, heating and other purposes amounted 
only to about 13d. per unit. 

Mr. W. L. SPENCE referred especially to the influence of combined 
load-factors upon reduction of cost of supply. He agreed with the 
author that it was not of importance to reduce the cost of traction 
supply, for two reasons: The cost of power for traction was a 
very small proportion of the operating cost ; and in the second 
place, he thought electric tramways were a horrible anchronism, 
and they ought to be swept away for something more up-to-date. 
It was shown that the load factor of lighting was 18 per cent., and 
its influence upon the total load-factor was very small. If that 
was so at the present stage of electric lighting, the argument was 
likely to be greatly strengthened as time went on, for they were 
not in sight of ultimate efficiency in lighting, whereas they were 
in the transformation of electric energy into power and heating. 

Mr, SIMON disagreed with Mr. Newington as to London being a 
bad example to take for comparison. The conditions in the Metro- 
polis were not at all dissimilar from those in other cities with a 
large population, and what applied to a large city would apply to a 
large area. The present conditions made it difficult for manu- 
facturers and others to get the necessary different stocks or even to 
manufacture them, and this must tell on the prices. Any system 
which would conduce to greater uniformity and cheapening of 
costs must have serious and immediate consideration. 

Mr, SEDDON said it seemed that the question of the individual load 
factor was entirely wrong, for cost depended upon the station 
load factor. The scrapping of existing plant was a very important 
consideration when one had paid a large price per KW. for small 
plants, and the law which said they could not scrap the plants 
before paying for them had to be considered. 

Mr. HELME considered that what was wanted in London was 
not the limiting of the natural load factor, but better catering 
for the consumer in the matter of heating and cooking. Central- 
station engineers had been far too anxious in the past to get 
large individual works upon their mains; that often resulted in 
cutting prices to such a rate that it was debatable whether they 
could generate for the price secured. 

The CHAIRMAN thought it was remarkable that the London 
stations came out so well as they did, when they considered that 
many of those small stations had no condensing apparatus and 
the transport of coal was very costly. If they deducted from 
the Berlin costs the amount of municipal participation, the 
relative costs were: London 1'024; Berlin ‘612 and Chicago ‘54. 
If London was to be taken as the best they could do in the 
way of developing electricty it was not a fair comparison, There 
were pioneer companies in’ London with obsolete plant, which 
were under legislative conditions that did not exist at all upon the 
Continent. The purchase conditionsof the Act of 1888, which 
extended the period during which a company could operate an 
undertaking before purchase to 42 years, had never yet been 
defined in a court of law, and the result was that the companies 
in London at the present time were working towards the time 
when they knew they would be bought out, but they had no idea 
of the conditions upon which they would be bought; it might 
be scrap value, or it might be something better, and under these 
circumstances it was not to be wondered at if the companies 
hesitated to spend large sums of money in building more 


stations for bulk supply. It seemed a feasible thing to put 
down generating stations in a coalfield, but the nearest coal- 
field to London was about 60 or 70 miles off, and when they did 
come to the coalfields they might find that something might be 
wanting which was quite as important as cheap fuel in a modern 
power station. The turbine was dependent as much on a cheap 
water supply as upon a cheap coal supply, and the site of a 
station must be chosen where there was both cheap coal and cheap 
water. Dr. Klingenberg informed them that the Berlin munici- 
pality got 10 per cent. of the gross income of the supply company, 
and participated in the profits when a certain percentage had been 
earned. They heard a great deal of the wickedness of taking 
profits from electricity undertakings in aid of the rates, but nobody 
here had suggested that anything like 10 per cent. of the whole 
income before the profit was declared should go in aid of the city 
treasury. Such acharge as that, which meant in this case more 
than the whole coal bill, was undoubtedly a big charge against 
consumers, and he did not think it was a proper or fair thing to 
make the industry pay such a charge. 

Mk; LACKIE said he agreed with Mr. Newington that there was 
no comparison between London and Berlin and Chicago. He 
believed the load factors mentioned in the paper could be got with 
the universal supply of electricity. It was only a few years since 
a Glasgow firm generated as much as the city was doing, and on a 
load factor equal to 60 percent. He believed that the tramway 
load in Glasgow had only a 36 per cent. load factor, but in Chicago 
the load factor over all was 41 percent. He thought the only 
thing mentioned in the paper about spare plant was that there 
should be 1 unit spare ; out of four 10,000-Kw. sets there should be 
at least one spare. The putting down of a station near a coal mine 
raised a very debatable question. If they did so they were tied 
there, and if a coal strike took place there, where were they going 
to get their coal from? It was better to be so situated that they 
could get coal from any pit. In Chicago they were building 
three large stations on one site, within 20 miles of 
good coal, and yet they believed that it was right to build inside 
the city and bring the coal in. For units sold per head of the 
population, Greenock held the record in this country at 135, 
which was double what it was in Glasgow; that showed 
that the nature of the load was largely power. The 
amount of capital spent in Chicago in putting down battery sub- 
stations last year was half amillion pounds. They believed there 
that they must do everything to ensure reliability of supply, and 
the whole of the centre of the city could be lit from storage 
batteries if necessary. This meant a rise of £2 per Kw.in the 


_ cost of the plant. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS. 


AUSTRALIA.—The Customs Authorities have issued new 
regulations regarding the certificates of origin required in order 
to obtain entry of goods under the Preferential Tariff applic- 
able to British goods. It is now laid down that in instances 
where manufacturers’ invoices accompany suppliers’ (i.e., 
middlemen’s) invoices and it is clear from the marks and 
numbers or other evidence in the documents that the manu- 
facturer was aware that the goods were destined for Australia, 
the certificate of origin for Preference must be made in the 
manufacturer’s invoice if entry is desired under the tariff for 
British goods. Suppliers’ invoices and certificates will, how- 
ever, be accepted until March Ist, 1914, but importers are to 
be informed of this time limit in cases where manufacturers’ 
invoices are submitted of the kind referred to above and not 
bearing certificates. The following new regulation has also 
been made: 

Manufacture in United Kingdom.—Provided the conditions 
prescribed have been complied with, preferential treatment will 
be accorded to goods the manufacture of which has been parti- 
ally effected outside the United Kingdom, on condition that 
the goods have been subjected to their finishing processes in 
the United Kingdom and that the total British labour calcu- 
lated in accordance with the provisions set out in these 
Explanatory Notes represents not less than one-fourth of the 
works cost of the goods, NE 

The former regulation read ‘‘ providing such finishing pro- 
cesses represent one-fourth of the works cost of the goods.” 

The Customs Authorities have also issued a decision to the 
effect that ‘“‘electrical appliances—coils, translator for tele- 
phones”’ shall be dutiable at the rate of 20 per cent. ad val. 
if of British origin and 25 per cent. ad. val. if of foreign origin. 


NEW ZEALAND.—The New Zealand Customs Authorities 
have issued the following decisions as to the duties to be levied 
on certain electrical and similar goods on importation into the 
Dominion; the duties are in all cases those leviable under the 
Preferental Tariff granted to British goods :— 

Lightning protectors, switchboards, wall terminal blocks, 
micro-telephones and telephone head receivers, and breast 
transmitters, 20 per cent. ad. val. 


— | 
making | 
for | 
n. He 
1e water 
he river 
people | 
d. Any 
| for the 
= 
country, | 
y, when 
number | 
takings, | 
of gas 
dered it 
8. The | 
whole of 
ions, but 
ver the | 
lay was { | 
thought | 
ped and | 
is. The | 


1064 


THE ELECTRICAL REVIEW. 73. No, 1,883, 26, 1913, 


“Delco” hghting, starting and ignition system for motor 
cars, consisting of an electric battery, dynamo, and switch: 
if imported attached to chassis, free; if imported separately, 
dutiable according to class by parts. 

BRAZIL.—The special surtax of 2 per cent. on goods im- 
ported into Brazil via Para has been re-established to date from 
November Ist. 


NEW PATENTS APPLIED FOR, 1913. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


28,206. “Electric night-lamp combination adaptor fitting.’ E. Wiutson. 
December 8th. ; 

28,234. ‘‘ Mechanism for producing a step-by-step motion by electrical means.” 
Eversuep & ViGNOLES, Ltp., and J. C. NEEDHAM. December 8th. (Complete.) 

28,267. ‘‘ Sparking-plugs.”” M. Pocnon. December 8th. (Convention date, 
December 31st, 1912, France.) (Complete.) 

28,277. ‘‘ Line or wireless telegraph systems.’? W. H. SHepuHarp and A. E. 
McKecuniz. December 8th. 

28,278. ‘‘ Line or wireless telegraph systems.”” W. H. Suepuarp and A. E. 
McKecuniz. December 8th. 

28,286. Electrodes for search-lights.”” Siemens & Co. December 8th. 
{Convention date, December 7th, 1912, Germany.) (Complete.) 

28,291. ‘* Electro-mechanical switching-systems for inter. ting telep 
lines.” H. Baron. December 8th. (F. Aldemdorff, Germany.) (Complete.) 

28,292. ‘* Regulating-devices for electric motors.” W. G. Haywoop. 
December 8th. 

28,338. ‘* Accumulators.’”» H. W. van RapEeN. December 9th. 

28,355. ‘Apparatus for heating liquids electrically.” BrimisH ELECTRIC 
Heater Co., Ltp., and C. Kratr. December 9th. 

28,369. ‘‘ Means for the production of sparks according to Wien’s method.” 
Dr. E. F. Hutu G.m.b.H. December 9th. (Convention date, December 27th, 
1912, Germany.) (Complete.) 

28,376. ‘* Telephone relays and the like.’? W. AITKEN. December 9th. 

28,409. Wireless telegraphy.’’ F. G. Sarcent. December 9th. (Complete.) 

28,413. ‘‘ Receivers for use in wireless telegraphy.”? Marconi’s WIRELESS 
TELEGRAPH Co., Ltp., and H. J. Rounp. December 9th. 

28,415. ‘Apparatus for the production of electricity for use in the treat- 
ment of birds and animals.’? T. T. Baxer. December 9th. 

28,421. “‘Electric-lamp fixtures.” R. Dot. December 9th. (Complete.) 

28,423. Machines for making fibre tubes.” C. Mgentum. December 9th. 
{Convention date, December 26th, 1912, United States.) (Complete.) 

28,444. ‘* Process for the manufacture, isolation, and enrichment of radium 
and other radio-active substances. E. Esper. December 9th. (Addition to 
2,155/12. Convention date, December 11th, 1912, Germany.) (Complete.) 

28,445. ‘‘ Process for treating ores of radium, mesothorium, thorium, and 
other radio-active substances.” E. Ester. December 9th. (Convention date, 
February 27th, 1913, Germany.) (Complete.) 

— ‘Electric switch and gas-cock combined.” E. PLumMSTEAD. December 

th. 


h 


28,502. ‘* Switching apparatus for inter-connecting telephone lines by electro- 
switches.” F. ALDENDORFF. December 10th. (Com- 
plete. 

28,527. ‘‘ Electrical systems and switch mechanism therefor.” R. AMBER- 
ton. December 10th. 

28,535. ‘‘Current-interrupting devices for electric igniting-apparatus used 
in internal combustion engines.”” P. ScHroTer. December 10th. _ (Convention 
date, December 11th, 1912, Germany.) (Complete.) 

28,546. ‘‘ Method of carrying out chemical reactions by means of ultra-violet 
rays.’’ JACOvIELLO Soc. ANon. and J. von Kowatski-Wierusz. December 10th. 
(Convention date, December 11th, 1912, Germany.) (Complete.) 

28,558. ‘‘ Electrical accumulators or secondary batteries.””» H. W. van RApEN. 
December 11th. (Addition to 25,727/13.) 

28,559. ‘‘ Telegraph tape transmitter.”” D. Murray. December 11th. 

28,560. ‘‘ Telegraph printer.’”” D. Murray. December 11th. 

28,578. “E ation of telephone calls.” S. D. Wittiams. December 11th. 

28,602. ‘* Wireless telegraphy.’? E. C. Hokcerstazpt and H. S. Wescorr. 
December 11th. 

28,630. ‘‘ Electrolytic converter for the transformation of alternating cur- 
rents into continuous currents.’’ A. Heinz. December 11th. (Convention date, 
January 21st, 1913, France.) (Complete.) 

28,633. ‘‘ Switching-devices for  clectric 
Dynamo Works, Ltp. December 11th. 
Germany.) (Complete.) 

28,634. ‘‘ Electric fuses for blasting purposes.’? BickrorD-SmitH & Co., 
Lrp., and W. N. BicxFrorp-SmitH. December 11th. (Complete.) 

28,703. ‘* Automatic control system for electric railways.’ B. F. Hutcues. 
December 12th. (Complete.) 

28,715. ‘* Arrangements for destroying residual magnetism.’ Friep. KRupP 
Axt. Gres. December 12th. (Convention date, January 10th, 1913, Germany.) 
(Complete.) 

28,734. ‘* Galvanic cells.” J. ZaruBA & Co. December 12th. (Convention 
date, December 13th, 1912, Germany.) (Complete.) 

28,746. ‘‘ Terminal pieces and contacts for electric circuit interrupters.” 
F. B. Hott. December 12th. 

28,755. ‘* Device adapted to intensify current impulses in telegraphic and 
signalling.”” W. E. Evans. December 12th. (M. N. K. B. M. 

hina. 

Manufacture of radio-active preparations.”” Rap1iocen-Ges. Decem- 
ber 12th. (Convention date, December 13th, 1912, Germany.) (Complete.) 

28,802. ‘‘ Switching apparatus for telephone systems.” WESTERN ELECTRIC 
Co., Ltp. December 13th. (F. T. Woopwarp, Belgium.) (Complete.) ; 

28,822. ‘‘ Arrangements for setting apparatus from a distance by electricity.” 
Siemens Bros. & Co., Ltp. December 13th. (Siemens and Halske Akt. Ges., 
Germany.) (Complete.) 

28,823. Electric condensers.” A. G. BLOXAM. 
Bosch (Firm of), Germany.) (Complete.) 

28,824. ‘* Containing-vessel for a granular mass of which the electric re- 
sistance is varied by pressure.’”? Robert Boscu (Firm of.) December 13th. 
(Convention date, January 9th, 1913, Germany.)* (Complete.) 

28,826. ‘ Alternating-current electric meters of the induction type.” Britis 
Tuomson-Houston Co., Ltp., and A. P. Younc. December 13th. . 

28,829. ‘Transmitting apparatus for use with wireless telegraph or sub- 
marine sound signalling systems.”” W. H. SHEPHARD and A. CKECHNIE. 
December 13th. 

28,833. ‘‘ Method of inter-connecting lines by electro-mechanically controlled 
switches.” H. Baron. December 13th. (Fritz Aldendorff, Germany. 

28,838. ‘ Telephone or like instruments.” W.H. Derriman. December 13th. 
(Automatic Enunciator Co., United States.) (Complete.) 

28,839. ‘High frequency electric current generators.” P. O. PEDERSEN. 
December 13th. (Convention date, December 19th, 1912, Denmark.) (Complete.; 


installations.”” Bros. 
(Siemens-Schuckertwerke G.m.b.H., 


December 13th. (Robert 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1912. 


21,209. Gas or Etecrricatty HgaTep WaASH-BOILERS, BoILING-PAN, AND THE 
LikE. L. Schofield. September 18th. (March 18th, 1913.) 

23,429. ComPoSITE MATERIAL SUITABLE FOR USE IN THE CONSTRUCTION OF 
HeEatTinG ELEMENTS, RHEOSTATS, AND THE LIKE. A. C. Whish. October 14th. 

26,499. AuTomATiC TELEPHONIC APPARATUS. B. Degenhardt. November 18th. 
(November 18th, 1911. Patent of Addition not granted.) 

26,548. INCANDESCENCE FitaMENT Lamps. J, R. Quain. November 19th. 

26,603. Sexr-starTING Device For Motor-CAR AND MARINE ENGINES AND THE 
ukE. S. B. Seropian. November 20th. 

26,752. METHODS OF AND APPARATUS FOR CHARGING STORAGE Batreries. D, H. 
Wilson. November 21st. (Convention date not granted.) 

26,953. Exectric Conpuit Junction Boxes or LIkE Exectric Firtincs. F. H. 
Terry, H. M. Bigwood and Brotherton Tubes & Conduits Ltd. November 
23rd. (Patent of Addition not granted.) 

27,312. ExectricaL DEvICES FOR THE DISTANT TRANSMISSION OF POSITIONS. 
British Thomson-Houston Co. Allgemeine Elektricitats Ges. November 27th 

29,176. Egectric Compressors. E. Morisot. December 18th. 

29,268. Ostaintnc oF UNI-pIRECTIONAL HicH Tension Discnarces. Sir O. J. 
Lodge and L. Lodge. December 19th. 

29,597. Lamps FoR OPHTHALMOSCOPIC AND LARYNOSCOPIC PURPOSES. E. M. 
Wyche. December 23rd. (Cognate Application, 378/13.) 


1913. 


79. ELEectricaL TerminaLs. S. W. Martyn. January Ist. 

1,286. SHADE oR GLoBE CARRIER FOR USE WITH ELECTRIC LAMP-HOLDERS. 
M. J. Railing and G. Maurice. January 16th. 

1,471. Execrric Contacts. F. M. Mildey. January 18th. (Cognate Appli- 
cation, 4,383/13.) 

2,577. Etectric FuRNACE wITH ELECTRODES PASSING THROUGH CHARGING RgE- 
cepTactes. A. Helfenstein. January 31st. (February 4th, 1912.) 

3,335. ALARM APPARATUS FOR THE PROTECTION OF CONDUITS OF ALL KINDS, 
AND ESPECIALLY OF Exectric Mains. A. L. Pucel. February 8th: (February 
14th, 1912.) 

3,864. Execrric HEatinc AND Licutinc Devices. A. C. Michie & Sir R. A, S. 
Paget. February 14th. 

3,987. SwiTCHING ARRANGEMENTS FOR AUTOMOBILE LAMPS. 
February 17th. 

5,173. Macazine Arc Lamps. A. E. Spencer, & Johnson & Phillips, Ltd. 
March Ist. 

6,192. WureLess CLOCK-SYNCHRONISING APPARATUS. R.\L. Roze des Ordons. 
March 12th. (March 13th, 1912.) 

6,359. Licutninc ArrEstors. G. Giles. March 14th. 

6,700. Miners’ Erecrric Sarety Lamps. P. Wolf. March 18th. 

6,965. Arc Lamp Groses. S. L. Pearce and A. Wilkinson. March 22nd. 

9,169. TELEPHONE ExCHANGES. Siemens Bros. & Co. (Siemens & Halske Akt. 
Ges.) April 18th. 

9,264. Mountinc or Carson BrusH HoLpErS OF MAGNETO-ELECTRIC IGNITION 
i Macuines. Robert Bosch (Firm of.) April 19th. (February 22nd, 
“9,590. ENcLosep ELectric FurNACE wit Upper Cuarcinc Cuures. ‘Helfen- 
stein Elektro-Ofen-Ges. April 23rd. (April 27th, 1912.) 

10,556. TELEPHONE Fixtures. W.C. Ude. May 5th. (May 3rd, 1912.) 

10,900. Automatic ELectric ALARMS, SIGNALS, AND THE LIKE. PP. Dunne. 
May 8th. 

11,430. Rotary Macnetic Separators. E. C. R. Marks (Maschinenbau- 
Anstalt Humbolt.) May 16th. 

12,061. Crrcurt ARRANGEMENTS FOR TELEPHONE SySTEMS. Siemens & Halske 
Akt. Ges. May 28rd. (May 25th, 1912.) 

15,116. Reriectors. F. Holland. July Ist. 

15,566. Etgctric RapiaL Setector SwitcuEs. Sterling Telephone and Elec- 
tric Co., and W. Allcock. July 5th. 

17,725. DyNAMO-ELECTRICAL Macuines. D. H. Andrews and E. C. Ketchum. 
August Ist. 

17,925. ELECTRODES For Etgctric Furnaces. Fried. Krupp Akt. Ges. August 
6th. (September 18th, 1912.) 

19,928. CrrcurtT ARRANGEMENTS FOR TELEPHONE SysTEMS. Siemens & Halske 
Akt. Ges. Septemb rd. (September 11th, 1912.) 

19,939. TRANSMITTER CoPyING AND LIKE TELEGRAPHIC APPARATUS. 
. Rapp ker. September 3rd. 
20,822. MuttipLe TEeLEPHony. H. Tietgen. September 15th. 


M. S. Conner. 


Electric Smelting of Iron Ore.— The Swedish 
engineer, Director A. Grénwall, applied some time ago to the 
Swedish Government, for a mining concession in connection with 
the erection of a large electrical iron works at Kiiruna, in the 
north of Sweden. This application was approved by the mining 
inspector of the district. The iron ore for the projected new 
works will be extracted from the well-known Luossovare Mines, 
which are under the control of the Griagesberg Co. until 1932, 
when the mines will be taken over by the State, provided that 
the existing contract is not prolonged. The production of the 
new works has been estimated at 25,000 tons of pig iron per annum, 
for which there will tbe required 8,500 E.H.P. The energy 
will be derived from the Porjus Electrical Works, which have 
been erected by the State in connection with the electrification of 
the railway from Kiiruna to the Norwegian frontier. After the 
regulation of the river and the harnessing of the Porjus Water- 
falls it was found that the supply of water, and consequently the 
available energy, was much larger than was anticipated, and it 
will thus be possible to produce energy in excess of the amount 
required by the railway ata very low cost. The estimates for the 
new electrical works are based on a cost of energy of 35s, 2d. per 
H.P.-year. 
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MOULDED INSULATORS 


Ot all Descriptions. 


LITHOLITE, Ltd., 
§5-57, Hackney Grove, Lendon, WE. 


RHODES: 
MOTORS, Ltd. 
Head Offices and Works: Riverside Werke, Doncaster. 


Manshostes, "all offices. 
MOTORS 
Sheffield, 


CABLES AND WIRES. 
SWITCHBOARDS. 
ARC LAMPS-;, 
JOHNSON 
CHARLTON, KENT. 


Langdon-Davies A.C. Motors 
are 
British and Best. 


Head Office: 110, Cannon St,, London, E.C. 
Works : Lewisham. 
City Office: City, 8888. Works: Lee Green, 1473. 


LANCASHIRE 
DYNAMO & 

MOTOR 
Co., Ltd. 


TRAFFORD 
PARK, 
MANCHESTER. 


IGRANIC 


ELECTRIC Co., Ld., LONDON & BEDFORD. 


ELECTRIC 


CONTROLLING DEVICES 


The New Fireproof Insulating Material. 


““CRYSTALATE STAR GRADE” 


High Electrical Resistance. Non-Hygroscopic. 
Absolutely Fireproof. 


Write for Particulars and Samples to the 
CRYSTALATE MFG. C0., Lid., Tonbridge 


‘ENDEE’ PUMPS. 
NORMAN 


DICKSON 


ELECTRIC 
water PRINGLE & Co. 
PUMPS. See page Sup. 32, 


ELECTRIC HEATERS 


Guaranteed 5 Years. 
London Showrooms: 9, Newman St,, Onford St., W. 


THE BRITISH PROMETHEUS CO., LTD., 
Salop Street Works, BIRMINGHAM 


Cables & Wires. 


Vulc. rubber 600 and 2500 megohm grade. Paper insulated 
and lead covered, up to 60,000 volts. Vulc. flexible cords 
silk, cotton and workshop. 


Prompt deliveries from London Stock. 
James LITTAUER, 72, Finsbury Pavement, 
Sole Agent for the: LONDON, E.C. 
KABELFABRIK & DRAHTINDUSTRIE Actiengeselischait, 
of VIENNA, AUSTRIA. 


Teleg.: ‘ Litterula Ave, London.” Tel.: Central 12045 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Nerfolk House, Victoria Embankment, W.C, 
Works: NORTH WOOLWICH, LONDON, E 


TELEPHONES & CABLES. 
See Advertisement last week, Sup. 10. 


CHURTON 
Current—Singig.. and®™ 
$ 
SS 


MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atias Works, Water Lane, LEEDS. 


“EMPIRE” 
AUTOMATIC GEAR. 


ELECTRIC CONTROL, LIMITED, 


LONDON and GLASGOW. 


CONNOLLY BROS,, Ltd., 


tor 
WIRES AND CABLES. 


Bee Advertisement this week, p. iii. 


STONE'S ELECTRICAL INSTALLATIONS. 
for RAILWAY CARRIAGES. 


60,000 COACHES EQUIPPED ALL OVER 
THE WORLD. 
J. STONE & COMPANY. Lid. 
Deptford, London. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufatturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


SWITCHGEAR & 
COWANS, 


SALFORD, 
MANCHESTER. 


ARTISTIC SHADES 


Tn Milk, Lace and Paper, specially designed 
for use with eleotrie light, £0, 


TAYLOR cCo., 
40, Hatton Garden, Lenden. 


J. G. WHITE & COMPANY, Ltd., 


Electrical, Mechanical & Civil Engineers 
GENERAL CONTRACTORS, 


9, Cloak Lane, Cannon St., London, 


Tel.: Whitterick, London, 
Telp, : 8806-9-8 London Wall, 9886 Central, 


THERMIT LIMITED, 


a7. Martin’s Lame. 
CANNON STREET, 
LONDON, E.C. 


7 ‘Alumino Thermic Welding Process. 


VICTORIA 
DYNAMO. & 


CRAVEN HOUSE, 
KINGSWAY, 
LONDON. 
Send for Stook List of Motors ready for delivery. 


THE FULLER ELECTRICAL 
AND MANFG. CO., 


Makers of Motors and Dynamos. 


Alternating Current Motors a Speciality. 
“Norfelk House,” Laurence Pountney Hill, 
LONDON, E.C: 
Zelephone Ne. 8196, London Wall. 


PHCENIX DYNAMO 


MFG, CO., LTD, 


MOTORS +0 GENERATORS. 
BRADFORD. 


INGLEBY & Co., 


one, 
MOTORS LEEDS. 
FOR DIRECT AND aw 
ALTERNATING CURRENT 
Delevery from Steck up te GOH.P. 


Advertisement Index see page xxxii. 


| 
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Repeat Orders 
are a sure sign of satisfaction, 


We can show them. 


The same satisfactory service from the Hindley 
Gas Engine can be obtained by you. 
Specify or order the Hindley, and ensure 


Lower fuel costs, 
» attention charges, 
lubricating oil costs, 
» depreciation charges. 


Write now for interesting little booklet describing the 
construction of the Hindley Engine. 


| Also Vertical Petrol and Oil Engines for Dynamo driving and H.S. Steam Engines. 


E. S. Hindley & Sons, 11, Queen Victoria St., London, E.C. 


Telephone: City 9804 Telegrams: Steamport. Londen. 


CENTRIFUGAL 
PUMPS, c Type. 


150 Feet In One Stage. 
High Efficiency. 
Belt or Motor Driven. 


Pulsometer Engineering €2U? 


Electrically Driven. 


Write for List No. 361. 11, Tothill Street, Westminster, S.W. Nine Elms lron Works. 


ENGINEERS, ARCHITECTS, 


and others find the No. 6 (special model) of the 
OLIVER best suited to their needs because it writes 96 
(instead of 84) characters, and thus provides all the fractions 
and arithmetical signs used by Architects and Engineers. 


OLIVER 
| COMPANY, Ltd. 


75, Queen Victoria Street, London, E.C. 


: 

: 

Hi i { 

| 
| { 

Ask for Special Booklet, No. 36. 

L 
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TRADE MARK. 


any other Insulating Tape in the World 
—there is a big demand for it from those 
who want the best vossible tape—they tried the 
rest—but “BLACKLEY tare” was the only one that 
gave ABSOLUTE SATISFACTION—thai’s why it is 
used by most of the GOVERNMENT DEPARTMENTS— 
MUNICIPALITIES—RAILWAY COMPANIES at HOME and 
ABROAD—Zesides CONTRACTING FIRMS—and it is now sold 
under the above TRADE MARK recently ‘granted by SPECIAL 
ORDER of the BOARD OF TRADE. Have you our LIST for reference? 


PATENT . PATENT 
ENAMEL ENAMELLED 
INSULATED BELL 

WIRE. | WIRE. 


CON INOLLY Bros 


INSULATED WIRE AND CABLE MANUFACTURERS 


BLACKLEY, MANCHESTER 


O 


Electric Highest 


Discounts and 


Motors. Dyna- 


mos. Generators. Cheapest Prices to Factors. 
Motor Starters. Oil 
Starters. Regulating 


Apparatus. Con- 


No Fictitious Increases. 
Promptest Delivery. Large 
’ Workshops. Solid 
Construction. 


verters. 


QUARTERS 


| 


i 
FO RTISTIC TRAN 


STAPLES\.. SHIELDS. 


MOSSES 


CHISWELL WORKS 
} GOLDEN LANE LONDON EC} 


Welte for Prices and Special 

; Discounts. 

380q pus 


95, 
CAMDEN St 
BIRMINGHAM. 


| FOR ELECTRICAL TRADES 


lll 
: 
3 
Elektromotorenwerke Heidenau, £2: Heidenau, 36, Bez. Dresden 
2 q 
cot 
J 
: 
| 
‘ Telegrams: Electromotor, Heidenau, Dresden. 
4 
R GENUINE 
SFERS. 
a 
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Worsley Street, Hulme, MANCHESTER. M5 Contras Queen Anne's Chambers, | Westminster 


RATCHET 
STARTER. 


Ist Operation closes D.P. Circuit-Breaker 
and so closes the circuit. 


2nd puts Switch on first stop of starter. 
3rd racks up one tooth only. 
4th Ditto, &c. 


Switch cannot be left in any inter- 
mediate position for the switch will not 
hold in until it is held by no load coil. 
Breakers are free to operate in any 
position of starter. 


ADVANTAGES: 


Low Temperature Rise. 


Large Overload Capa- 
city. 


Sparkless Commutation. 


High Efficiency and 
Sound Mechanical 


Construction. 


DICK, KERR 


& CO. LIMITED. 
Head Office: ABCHURCH YARD, CANNON STREET, LONDON, E.c. 


Branch Offices: MANCHESTER, NEWCASTLE, TOKYO, JOHANNESBURG, SYDNEY, 
: BUENOS AIRES, RIO DE JANEIRO, MOSCOW AND MILAN. 


te iv December 26, 1943. 
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MSS 
£4 


S 


This name on a pump indicates that the 
finest materials, the best engineering skill, and 
over twenty-five years’ specialised experience 
in pump design are embodied in the product. 


It indicates that all the resources of a highly 
organised establishment, manufacturing on 
a large scale, have been employed in pro- 
ducing a pump perfectly suited for its 
work at a moderate price. 


It indicates efficiency, economy, reliability, 
durability, and minimum cost of up-keep. 


G. & J. WEIR, Ltd., Cathcart, Glasgow. 


(Reg. No. 350,202.) 
THE SOLUTION FOR FROSTING LAMPS. 


. By placing lamps in solution for 20 to 30 seconds and afterwards 
wiping over with a damp sponge, a frosting equal to sandblasting can 
be obtained. No necessity to dry on current. No spirit in the solution, 
therefore no smell or evaporation. Frosting cannot be removed by 
chemicals or spirit, or scraped off with a knife. : 


EQUAL TO SANDBLASTING. 


AS SUPPLIED TO THE ADMIRALTY, WAR __ OFFICE, H.M.O.W. 
POST OFFICE, THE PRINCIPAL BOROUGH COUNCILS 
AND LAMP MANUFACTURERS. 


PRICE OF SOLUTION. 
ONE PIN? JARS... .. 4/-nett. Case and Packing 6d. 
ONE QUART JARS .. 7/6 ,, 6d. 
HALF-GALLON JARS ee 14/9 9d. 


/FROM ALL LEADING FACTORS, 


Or from the Sole Manufacturers, THE DAVIS ELECTRICAL CO., 17, Moor Street, Cambridge Circus, W. 


READY ASBESTIN | 


WOUND MAGNET 
COILS WIRE 
to any Specification. LONDON.” (For Enclosed Motors, &e). 
Telephones : 


HAMPSTEAD 5360 & 1984. | 
THE 


ELECTRIC WIRE Co., Lid. 


THE WIRE WORKS, 
CROWN PARADE, y 


SILK 
COVERED 
WIRES. 


COTTON 
COVERED 


CONCORDIN FLEXIBLE 
HEATING LONDON, CORDS 
ALLOY ann CABLES 


(Nickel-Chrome). of all Constructions. - 


N 
SS S SS SS 
ister : 
al | § 
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300 KW. Phenix Alternator driven at 
580 R.P.M. from lineshaft running at 
80 R.P.M. through Citroen Gears. 
Efficiency 984'|.. 


The “Life” of 


Citroen Gears. 


In the consideration of Gear costs, 
the respective “lives” should be 
taken into account. 

Short-lived gears may be cheap, but 
it costs labour to replace them, and 
labour costs money. One reason 
why Citroen Gears are so popular 
among Engineers who consider “last” 
cost as well as “‘first” cost, is that 
Citroen Gears last for 3 or 4 times 
as long as ordinary gears, and during 
the whole of their “life,” have the 
same efficiency, the same smooth run- 
ning, and the same noise!essness. 


Kindly bear these facts in 
mind when ordering gears. 


The Citroen Gear Company, Ltd., 
(late Andre Citrden & Co.), 
27, Queen Victoria Street, London, E.C. 
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“Calor” “CALOR” “Crat 


ELECTRIC = 
FIRES 


COOKERS. 


Townshend's Art Metal Co., 
Ltd., 
Works and Showroom :— ~ 
Ernest Street, Birmingham, 
London Showroom :— 
62, Holborn Viaduct, E.C, 


ENSURE, 


6460 10/6 Complete (subject). 
Postage 7d. ex! 

Special line to introduce Electric 

eaters, etc., to non-users. 


2-1 mia 


m 


SHORT 
CIRCUIT 
Heavy !4/- 
LIGHT 11/733) 


BISHOPSGATE. 
LONDON.E.C. 


APPLICATION. 


No Storage Battery complete 
without the URW ICA 
ACCUMULATOR SEDIMENT PUMP. 
A Pump to swear by -not at. 
“HANDY” COMMUTATOR 
GRINDERS from £3 10 O. 
DIAMOND TURNING TOOLS for 
Emery Wheels, Calenders, &c. 


POLYSTAT ELECTRIC CO., | 


222, Marsiand Road, 
SALE, MANCHESTER, 


PATENT SERIES FLOW 


“UNIT” 


SUPERHEATERS 


For all Types of Bollers. 


Every Tube Detachable and 
interchangeable. 


SUPERHEATER UNITS, 


LTD., 4, Castle Square, SWANSEA. 


er eater 

| ZN SAFETY 
% 
j 
| 
\ 
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Telegrams: “ELECTRIC, LONDON.” Telephone No. 8105 London Wail. 


THE LONDON WIRE 


AND SMITHS LIMITED. 


PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 


‘CABLES and WIRES for ELECTRICAL PURPOSES. 


| HIGH RESISTANCE ALLOYS: 
EUREKA. NICKEL CHROME. PLATINOD. MANGANIN. 


Patent Enamel-Insulated Wires. Instrument Wires. 


FLEXIBLE CABLES and CORDS. 


: FREDERICK SMITH AND COMPANY 


(Incorpora‘ed In the LONDON ELECTRIC WIRE CO and SMITHS, Ltd.). 


COPPER WIRE 


100 Per Cent. Conductivity. All Sizes to ‘O01. 
Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


TRADE MARK 


COPPER TROLLEY WIRE, 


SPECIAL SECTIONS. 
BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


—“C” QUALITY FOR TELEPHONE LINES, &c. 


PHOSPHOR BRONZE SPRING WIRE. 
Alaminium Wire and Strip for all Electrical Purposes. 


Anaconda Works, Salford, MANCHESTER. 


leater | 
| 
| ‘ & 
+H 
2 
CRIPS 
GATE. TELEPHONE WIRES. TELEPHONE CABLES. 
E.c. 
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“==SOLID 


ACCUMULATORS 


Non-Sul phating. 


FULLER'S 


Indestructible. 


Pas 


|. ACCUMULATORS.- SOLID - 


NO PLATES 


The Block Accumulator has No Plates to Buckle! It will retain its charge 
for Muntvs without Sulphating and can be “ Shorted” and neglected 
without fear of injury. 

USED by the British and Foreign Governments and recognised everywhere 
as the greatest advance in Accumulator construction in recent years. 


SPEGIAL BATTERIES FOR ELEGTRIC STARTERS AND DYNAMO LIGHTIRG. 


AUTOMOBILE LIGHTING CELLS.—Standard Sizes. 


Actual Capacity 
in ampere hours 
at 10-hour rate. 


Volts. | Over-all dimensions (approx.), | Price complete in Wcod Case. 


Type. 
8. 
1 
4 
18 
6 


Width. 
4} in. 
55 
8 


” 


The 
Fuller 
Ww. 
Electric- 
Starter, 


BL 22a 
CL 1 
CL 2 
CL 5 


Lighting 
Equipment, 


Complete £25 P 


from 


72 45 
8 


” 


Type B.L. 2. 6-volt. 24 A.H. Price 25s. 
SpecialZSize=for:FORD Cars.—In the cold weather, 
when it is'exceedingly difficult to get a good swing onthe - 
engine, starting becomes “hard labour” unless the Ford 


“Admiralty” Hand Lamp. 
Fitted w'th Block Cell All fittings 


ae 


Block Cells for Country 
House Lighting. 


Nearly 10,000 already supplied 
this year. 


Speciality: 25 &50-volt Sets. 
Prices on application. 


Fuller’s 
Armoured 
Cables for 
Car Wiring. 


BED READING LAMP, 


Can be hung on any bed rail by the 
brass hook. The Reflector can 
moved in any direction, and the 
light concentrated at will. The 
Flexible cord is sufficiently long 
to permit the Lamp to be moved 
about the room. 


is equipped with a battery. Hundreds of Ford owners 

are using the Fuller Block Cell for starting and find it 

invaluable. 

The Block Cell will retain its charge throughout the whole 

season if used for starting purposes only. 

N.B.—Never carry the Accumulator under the bonnet as 
L the heat from the engine will speedily ruin the cell. 


locked. Cell also locked in case, 
The cases are made of pressed steel. 
Price £1 10s. Invaluable for the 
Workshop and Garage, 


Domestic Hand Lamp. 
In Polished Wood Case, fitted with 


3 


Block Cell, 18s. 6d. 


Accumulator 
Repairs. 


FULLER'S Parent 
AND PORTABLE SET. i 


Complete with Accumu- 
Spare Block Accumulator 
in case 10 
Spare Bulb .. 1 0 


Code wcrd— Bionieut. 


TELEPHONE: EAST 822 & 823. 


ULLER ACCUMULATOR CO. 


WOODLAND WORKS, WICK LANE, BOW, LONDON, E. 


TELEGRAMS: ‘FULLER, BOW, LONDON.” 


| Catalogues on Application. j 


West-End Fitting Agents for Automobile Dynamo Lighting Sets and Self-Starters— WASTNAGE & CO. Ltd., The Garage, Kilburn Gate, London, N.W. 


AGENGIES:—MANCHESTER: Central Electric Co., 26, Queen Street, Albert Square. 
Westgate, Bradford. CARDIFF: Clay Brothers, Western Mail Chambers. SCOTL. 


and Whyte, 19, Waterloo Street, Glasgow. 


=~SOUTH AFRICA: Smith, Denham & Co., P.O Box 2839, Johannesburg; Jenkias & Co, Johannesburg. FRA 
I IA: James Paton & Co., la, Macquerie Place, Sydney, NS.W.; Mr. 

Scales and Dickson, 84, William Street, Melbourne; Medhurst Electiical Co., 15, Argyle St., Hobart; 
| : ZEALAND: Leslie W. White, A M.I.E.E., 12, Safe Deposit Building, Auckland. INDIA: W. S. Rogers & Co., 1, Tamarind Lane, Bombay. 


Paris. AUSTRAL 


YORKSHIRE and DISTRICT: C. A. Muller, 10, Arcade, 
Ss AND : Apthorpe & Thomson, 120, Elmbank Street, Glasgow ; Watson 
IRELAND : Edmundson’s Electricity Corpn., Ltd., 32, York Street, Dublin. FOREIGN REPRESENTATIVES. 
NCE: Paz & Silva, 55, Rue Sainte*Anne, 
W.G. Handco-k, 423, Weliington Street, Clifton Hill, Melbourne; 

Leslie & Co., Perth; C. Atkin & Co., Perth. EW 
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X-Ray 


Reflectors 
made Indirect Lighting cues 


When you see successful Indirect Lighting, you can be 
certain it is the “ Eye-Rest ” System (known in the United 
States and Canada as the “ Eye-Comfort” System). 


The X-Ray Reflectors which are the keynote of the 
system, are one-pieced mirrored reflectors with powerful 
permanent reflecting qualities. 


X-Ray Reflectors are also supplied in various patterns ~ 
for Industrial and Shop Window Lighting. 


Scientific Design — Greatest Efficiency. 


Your lighting problems solved by 
competent engineers free. 


Write for Illustrated Pamphlets to any of the following :— 


NATIONAL X-RAY REFLECTOR CO., 
New York U.S.A. 


The Brita’ Houston Co.. 
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RODS SHEETS AND TUBES 
TURNED AND MOULDED GOODS 


CARSON-EVANS . 
FENCHURCH BUILDINGS, LONDON. 


Mazda St, EC, 
- - ustralian er: lectric 
Melbourne and Sydney. 
South Africa - South African Genera Electric Ce., Johannesburg. 
New Zealand ~- National Electrical and Engineering Co., Li 
___ Auckland and Wellington, 


+5V-1A> 
8Volt 71Amp —> e 


PATENT 


BELL TRANSFORMER, 


for primary voltages up to 250 calle . 
and three different secondary volt- 
ages, viz.: 3, 5 and 8 volts, 1 ampere. 


Every Electric Bell can be 


run on Alternating Current 
by means. of the Patent Bet! 
Transformer. 


ONE SMALL OUTLAY ONLY. 
NO UPKEEP EXPENSES. 


Write for Particulars to— 


20, HIGH HOLBORN, 
LONDON, W.C. 


1°25 watts per 
candle. 


| Best Lamp 
5 for up-keep of 
Candle-power. 


“GABRIEL 
LAMP 60., 


15, Vietoria St., 
London, S.W. 


Telegrams: “ Gabionage,Vic., London.” 
Telephone: Victoria 5223. 


MORE 
Half -a- Million sq. ft. 


of our 


KORFUND 


CORK RESILIENT FOUNDATION PLATES 
BRITISH PATENT 


‘hes up to now been installed underneath foundations of stationary: 
machinery, such as Gas, Oil and Steam Engines, Motors, &c., in order to 


PREVENT 


the transmission of 


‘VIBRATION AND NOISE. 


Special features : 


PERMANENT DURABILITY AND RESILIENCY. 


Interesting Pamphlet sent on application and Expert Advice given— 


free of charge—on receipt of particulars of the object to be insulated. 


THE KORFUND COMPANY 


Insulating Specialists, 


- Bank Chambers, 329, High Holborn, London, W.C. 
Telephone: HOLBORN 1560. 


A 
\ 
— 
f 
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AND CONSULTING LIST. 


BUY 


CIRCUIT BREAKERS 
WITHOUT SEEING 


CONTACT 


THE 


(PATENT) 


OVER 870,000 H.P. 
TURNED OUT, 

AND THE USERS SAY 

THAT THEY ARE 


ALWAYS 
RIGHT THERE 
HEN WANTED 


ORMAN SMITH, 


Ordsal Electrical Works, Salford. | 


LONDON: 17, Victoria Street, Westminster, S.W. 
GLASGOW: 43, Mains Street, Waterloo Street. 
NEWCASTLE-ON-TYNE: 1, Higham Place. 
ROTTERDAM : Zalmhaven, 25B. 


SYDNEY, N.S.W.: 163, Clarence Street. 


Th 
AS 
a 
Combined Overioad and Reverse Type. 
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There are AY, = 


Comparison is invited between the specification and 


general appearance of Aster Electric Generating 
Sets and those others which are said to be “designed ) 


pce ES Comparisons are ---- Interesting. 


for the purpose.” The engines we offer are neither 
marine engines nor automobile engines mounted on 
frames, &c, Engine and generator of every Aster 
Electric Generating Set are specially designed for 
the work intended however arduous and continuous. 


New Catalogues on request. 


The Aster Engineering Co (1913) Ltd 
WEMBLEY, MIDDLESEX. 
Godbold. *Phone: 22 P.O. Wembley. Telegrams: ‘ Aster, Wembley.” 


BAXTER & 
-CAUNTER, 


219, 
TOTTENHAM COURT RD., 


LONDON, W.C., 


SUPPLY 


All THE BEST 
and LATEST of 
EVERYTHING 
ELECTRICAL. 


Telephones : 
Gerrard 3463, 3464, 907, 4390. 


Telegrams: >. = 


ARMSTRONG, STEVENS 


WHITTALL STREET, 
BIRMINGHAM. 


 APPLIOATION. 


| 
| 
| 
TN S17 RUM SBI 
PRIOE On - 
LIST 
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Movable 


FAILSWORTH, 
MANCHESTER, 


HUNDREDS OF PATTERNS. 
ALL FOCUSSING AND SELF-SUSTAINING JOINTS. 


Catalogue on application. 
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Service 
Recorder 
P12 


Service 
Recorder 
P12 12. 


With 12 electrically- 12 homogeneous 
operations (working times of 


driven Recording j for presses, é&c.), on 
Pens One Chart. 


Utmost utilisation of the Working Machinery, 
Reliable Records for Cost Price Calculations, 
Precise Control of the Working Times.of Muchinery,, 
are the 


Aim of every up-to-date Manufacturer. 


_Use Dr, Horn’s 

Service _Recording-Instruments : 
They will he the 

SECRET OF YOUR SUCCESS, 

for they 


record the working operations by 
Number and Time—Size and Time—Amount ard Time, 


APPLY FOR LIST 40. 


Dr. Th. HORN, 
LEIPZIG 14. 


Ampares in Stock 


CONTRACTORS TO 
BRITISH, COLONIAL 
and FOREIGN Govts. 


Write for Lists. 


MOTOR 
TRANSFORMERS. 


LARGE CUBRENT: 
RESISTANCE BOARDS, 


DYNAMOS 


For ELECTRO-PLATING, 
ELECTRO-TYPING, 
ELECTRO-CLEANING.. 


From 20 to 3000 


BIRMINGHAM, 


. And at 
18 to 21, St. John’s Sq., 
Clerkenwell, 
London, E.C. 


Water Power. 


50 KW. 


_,, Mydro-Electric Plant. 


GORDON 


81, KNIGHTRIDER STREET, 
LONDON, E.C. 


BLOCKS, CLEATS, 

BOARDS FOR SWITCHES 
in Stock and made to any Design 
ACCUMULATOR CASES 


‘Made to Order. 


HARRIS, 


MERCHANTS AND MOULDING MANUFACTURERS? 


WILSON STREET, FINSBUR Yy, ON, 
one: No, 1168 London Wall lease write Oy ee: Price 


and BATTERY BOXES: 


SAWING, PLANING, MOULDING & GENERAL LONDON 3 


DANIELS’ 


With Gutermath. Patent Spring Vaives.. 


DANIELS’ GAS ENGINES. 


T. H. & J. DANIELS, Ltd., Engineers, STROUD, Eng. 


‘Feld Bros. @ C0. 
LIMITED, 
ENGINEERS, 
25, BUDGE. ROW, 


Teen. 1051 London Wall 
Aotpenser, London," 


DANIELS’. ‘PATENT GAS. PLANTS 


re and: Saction.. ‘Large 


rs working. 


Reliable. Bificiont. 
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Improved Iron-clad 
Switch Fuses. 


Although intended for rough and 
heavy service, this type of Switch 
Fuse is neat and compact in design, 
and its construction complies with the 
latest Home Office requirements. - 


The Switches are totally enclosed, 
in cast-iron boxes, and the cover 
cannot be opened when the Switch is 
Fig. 846. closed. It has a positive interlock, 
quick-break. The apparatus is highly 
finished, and connecting bars are 
insulated with mica.’ All sizes are 
asbestos lined, and every part is acces- 
sible and renewable. 


Complete specifications and prices of “Scholey” Switch- 
Gear are quoted in our Switchgear Catalogue—a book of 56 pages, 
which is sent Post Paid to any address—Kindly write for it! Special 
Leaflets of Starting Panels only'can also be had when preferred. Factors 
would find these Pamphlets particularly usefu 


Scholey 8 Co., Ltd., 151, = Victoria Street, London, E.C. 


Telephone: City 9484. Telegrams: “ Scolanco, London.” 


‘THE “EFESCA” 


FIREPROOF SHOCKPROOF 


LAMP HOLDERS. 


Insulated Cases. With and without Switch Key. 


PRICE to LOWER the COST. 


by specifying 

| his Holder, 

REDUCTION. 
Write for List No. 372. NEATEST & BEST. 


Sample willingly sent for Inspection. — 


FALK, STADELMANN a CO., Lro. 


“EFESCA” ELECTRICAL WORKS, 


83-87, Farringdon Road, 74-78, Gt. Clyde St. 107-111, Shude 
LONDON, GLASGOW. MANCHESTER. 
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WOODHOUSE 
"STEEL CASIN G 


THE LABOUR-SAVING METHOD 
OF ELECTRICAL WIRING. 


Cheaper than any comparable system. 
Neater than wood or tube casing. 


The ie shows (beginning at the top) a switch 
box, a side angle, a straight length, a tee-piece, another 
straight length and a bendable piece. Other special 
fittings, including connectors for joining WOODHOUSE 
CASING to screwed steel tubing, are supplied. No 
special tools are required for fixing. The trough is 
sprung into a joint clip fastened to the wall, the wires 
are laid in, and the cover sprung on. 


Efficient electrical bond. 
Easily vit quickly fixed. 
Wires are laid in, not drawn in. 


The casing, being stamped out of steel sheets, is very 
light and portable, and when the casing is assembled 
the system has a good electrical bond, as has been 
proved by tests made at Faraday House. The 
wires in any part of the system can be easily inspected 
at any time, and as the wires are laid i Jaid_in, there is 


no stripping of the insulation. The price is less than 
that of any-system that can reasonably claim to be 


comparable with it. 


WRITE FOR ILLUSTRATED LIST TO 
THE LINOLITE Co., 

(Makers of “TUBOLITE”) 
25a, Victoria —— Westminster, LONDON, S.W. 
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POWER WITH ECONOMY. 


OIL ENGINES. 


British Made. 


Best and most reliable for Electricity 
Works and Private. Power Stations. 


750 B.H.P. Mirriees-Diese! Engine. 


BUY FROM THE MAKERS 


MIRRLEES, BICKERTON & 


LIMITED. 


HAZEL GROVE, STOCKPORT. 
Lendon Office :.122, Cannon Street, E.C. 


MIRRLEES-DIESEL 


ELECTRICAL 


CONTINUITY 


Of the many systems for providing . 
electrical continuity with socket 
conduits, there can be no doubt 
that the most widely used-is the 


SIMPLEX 


CONTA T 
SYSTEM 


Many thousands of installations are 
working satisfactorily on this system. 
The milled edge type of nipple 
effected considerable reduction in 
cost- without loss in efficiency. 


FURTHER IMPORTANT IM- 
PROVEMENTS ARE IN 
COURSE OF DEVELOPMENT 


CONDUITS 


SIMPLE LIMITED 


GARRISON LANE 
BIRMINGHAM 
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THIS INSTRUMENT 

isin every way ideal for central stations and other 
places where readings are required to be taken 
at a distance. A% will be seen by the photo., 
our method of scale marking makes the instru- 
ment easy to read both at great distances and 
acute angles. Our method of illuminating is 
specially worthy of notice. The light is evenly 
diffused all over the dial, there being no objec- 
tionable blotches or shadows to hide the pointer 


from view. 


RE(ORD 


ILLUMINATED DIAL 
MEASURING INSTRUMENTS. 


The same instrument is shown here. with the lamp 
lowered for i inspection, replacement, cléaning, &e. Cae 
The instrument can be mounted ona swivel bracket a 
as_ shown, or can be supplied for mounting direct 
ona switchboard. 

The remarkable length of scale is obtained by the 
angular deflection of the whole: moving 4ystem and 
not by a great Jength of pointer.- > = 


The coil moves through the same angular distance 


as the pointer, and is not geared in any way. 

The movement is exceedingly light-and remarkably 
dead-beat.... Ammeters. work. with. the .ordinary 
shunt drop of ‘075 volt, . 

These instruments will without 
damage, and are admirably suited for very heavy 
currents. 


We shall be pleased to send you further particulars 
and prices on application. 


MANUF ACTURERS : 
LONDON OFFICE, Telephone 3057 VICTORIA. WORKS, Telephone 164 ALTRINCHAM. 
CAXTON HOUSE, Telegrams ) “INFUSION,” -BROADHEATH, Telegrams Soutien 
LONDON. MANCHESTER.Cablegrams) ALTRINCHAM. 


WESTMINSTER, S.W, Cablegrams 


Agents for IRELAND :-—HURST ELECTRIC MFG. CO., BELFAST. 
» #% SCOTLAND :—EDMISTON, BROWN & CO., St. Vincent Street, GLASGOW. 
» +» MIDLANDS:—WANSBOROUGH, SKELSEY & GUNTHER, Exchange Buildings, BIRMINGHAM. 
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The IMPROVED GLASGOW 


IRONCLAD SWITCH. 


NOTE THESE POINTS. 


FOOL-PROOF. CASES, 
INTERLOCKING. VITREOUS 
WATER-PROOF. ENAMELLED 
DETACHABLE, INSIDE. 

SINGLE OR SUPPLIED 
DOUBLE GLANDS. With or Without 

600 VOLTS. FUSES. 

Stock 
Deliveries 
18 sizes. 


INSULATION : Every switch is guaranteed to with- 
stand 2000 Volts alternating-current between the con- 
tacts and the case. 


The MIDLAND ELECTRIC MFG. Co., Ld., 
REA STREET SOUTH, BIRMINGHAM. 


The illustration represents the very latest design of this 
well-known Testing Set for Continuous Current. Note 
the very convenient method of carrying the larger 
capacity Shunts which can be attached or detached from 
wJ| the Instrument Case at will, thus forming one package. 


VOLTS up to 750-AMPERES up to 600. 


FULL PARTICULARS FROM 


ELLIOTT BROTHERS | CENTRAL 80CS., WESTMINSTER. S.w. 
; ESTABLISHED 1800 CENTURY WORKS , LEWISHAM , S.E. 


ELLIOTT QUALITY, WORKMANSHIP & FINISH. 


BELLS FOR 
POWER CIRCUITS 


Every Engineer knows 


that Batteries are a nuisance when 
the Bells they are supposed to ring 
are wotked hard and_ continuously. 
We make a speciality of Bells, large 
and small, suitably wound and insulated 
for connecting direct to the’ H.V. 
Lighting or Power Mains. The result 
is a crisper and louder ring, no messy 
battery to maintain, and no failures. 


We make Bells for any circuit, A.C. 


or D.C., and any periodicity up to 60. 
For Mine Signals our 25-volt A.C. 
Bell is the very best, no make and 
break and no possibility of sparking. 


Send to-day for Folder 510. 


GENT & CO., L'* 


Faraday Works, Leicester. 


948, 
her a 
nd CENTURY TESTING SETS’ 
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FOR 


TURNED WORK 
MACH INE 


Of every known variety, shape, 
and size. In any Metal. For any 
purpose. Send your Inquiries. 
Quotation per return. - - 


THE AUTOMATIC STANDARD 
SCREW 660., LTD., 


HALIFAX, Eng. 


Telephone i—Ne. 902. Tel. Add. STANDARD.” 
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‘The Continuous Teeth 


of the D.B.S. 
Double Helical 
Gears, give the 
greatest possible 
strength. 

This continuity 
is obtained by 
cutting the teeth 
from the solid. 


By 
specifying 
and 


ordering 
D.B.S. 


Double Helical Gears, 
you are assured of accuracy, 
great strength and high 
efficiency. 


Full information and 
quotation ’sent on request. 


David Brown ana Sons jnta,, Ltd., 
Huddersfield. 


The British L.M. Ericsson Mfg. Co., 
Old Serjeants’ inn Chambers, 
4, Chancery Lane, 
London, W.C. 
Sole Agents for Scotland :— 
Messrs. Watson & Whyte, 
‘19, Waterloo Street, Glasgow. 


Perfect In Construction. 
Perfect In Action. 


INSTRUMENT. 


Contractors to 


H.M. Post Office, War Office, 
Admiralty, India Office, 
Colonial and other 


Government Departments, 
London County Council, 


Pneumatic Sates 


Railways. 


Tiectric Clocks 


12249 Central. 


Telephones City. 


Codes A.B.C. 


For all Purposes. 


““Rebesi ” (Reg.) System 
Patented Systems For Coins, Papers 
Automatic constant current Systems. 

High Pressure Systems For Long pistances. 
Hand Power and Control Systems. 
ecce 
“REBESI” Patent SYSTEM installed com- 
plete with Wiring, Batteries, &., or MASTER 


CLOCKS, SECONDARY DIALS, and 
materials supplied only. 


**Supra, LONDON.”’ 


REID BROS., ENGINEERS, 


Telegrams : 
12, WHARF ROAD, 


LONDON. N. 
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London Ojfice: 
49, QUEEN VICTORIA STREET, 
E.C. 


SPUR REDUCTION GEAR. 


_ WORM REDUCTION GEAR. 


Contractors to the 


ADMIRALTY, 
WAR OFFICE, 
INDIA OFFICE, 

CROWN AGENTS, &c., 
and several 
FOREIGN NAVIES. 


| : 
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ENCLOSED VENTILATED MOTOR. 
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{So} Warr. 


(BASTIAN PATENT) 
89 19% 


PACKED 
DELIVERED FREE) 


TAKES» 
HE SAME CURRENT AS 


PORTABLE TEST-SETS 


Model !.—Double Instrument Model, Model I1.—Single Instrument Model, 
Moving coil type, for C.C. only. Moving coil type, for C.C. only. 


Model I11.—Double Instrument Model, Universal type, for A.C. and C.C. 


The above are three of our principal Testing Sets, but we manufacture many other designs of portable 
Instruments for all purposes. They are light, compact, robust, well-finished and accurate. 


For Full Particulars see Catalogue Sheet Ill. 


AND 


117, Victoria Street, 
WESTMINSTER. 


All Enquiries 


to 
\ 


|London Office : 


any LAMPHOLDER = 
/ 
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ELECTRICAL 
MANUFACTURERS 


WORKS :--ASTON, 
BIRMINGHAM 


WERITYS 
ASTON 
N.1194. 


200-KW. MACHINE BUILT 
OUR ASTON WORKS BIRMINGHAM 


ROLLER BEARINGS 
HIGHEST EFFICIENCY 
BEST WORKMANSHIP 
FIXED BRUSH POSITION 
SATISFACTION GUARANTEED 


Makers to the Admiralty and War Office. 


SALES DEPOTS: 
LONDON : 31, King Street, Covent Garden. 


BRISTOL: BIRMINGHAM : NOTTINGHAM : MANCHESTER : LIVERPOOL : 
59, Victoria St. Carlton House, HighSt. Prudential Bldgs., Queen St. Hardman St., Deansgate. 1, Hackins Hey. 


LEEDS: NEWCASTLE : GLASGOW : DUBLIN : BELFAST : 


Gascoigne St.,Boar Lane. St. Andrew Bldgs. West, 51, Waterloo St. 5, South Anne St. Coates Bldgs., 
Gallowgate. Castle Street. 


WORKS :—ASTON, BIRMINGHAM. 
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Telegrams: ‘‘SANKEY, BILSTON." Code: LIEBER'S. Telephone: 115 BILSTON. 


Representative: ROBERT JENKINS, 57, Bishopsgate, LONDON, E.C. 


Telegrams Loxpon,” Telephone: 8205 Omnrnat, 


Manufacturers ANY size 
DESGRIPTIONS | sow wrsreness [OW EDDIE. HGH RESISTANCE 


DYNAMOS, MOTORS, 


TBANSFORMERS, &c., “8TALLOY.” 
AND FOR ; “LOHYS EXTRA.” 
ELECTRICAL WORK er 
“KYPERBIL.” 
GENERALLY. “INSULINE.” 


All Sheets and Stampings supplied Plain, or 4aagses/aated! with Paper, Varnish, or or PATENT “INSULINE ’ COATING. 


MWY 
Our é 3 
heating by overloading 


HERE coils, armatures and wires have to be treated by vacuum 

‘impregnation, or by dipping, there is nothing to equal Sterling 
Motorlac. This penetrates into every crevice and becomes absorbed 
into every fibre; forming a protecting a4 al of great dielectric 
strength—1500 volts per mil. 


Sterling Motorlac dries hard, but tough and flexible. Water will not 
affect it, neither will acid. For insulating armatures and stators of 
machines used in chemical works, or in damp collieries, it is ideal. For 
outdoor plant it is equally valuable. Get a gallon (or half-a-gallon, if 
you wish) and try it. You will find it the very thing. 


DESCRIPTIVE LEAFLET AND COMPETITIVE PRICES ON REQUEST. 


ALWAYS LOOK FOR 
“THE FLAG” TRADE 
MARK, 


TRADE 


MARK 


— 
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_ Royal London Buildings 
Te ed ams Dielect ‘ic, Manchester” 196, Deansgate. Manchester 
4 : Telephone: City. 2739 
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ARD & GOLDSToO 


SALFORD, MANCHESTER, | 
ele; 
and 152, Holm Street, Glasgow. 


Contractors to 


MARR 


Telephone: 
7084-5-6-7 CENTRAL. 


REFILLABLE FUSE 
MAXIMUM 


MAXIMUM AMPERES 


CAN BE REFITTED WITH FUSE WIRE IN CONTAINS NO POWCER-OR SAND BUT AN ASBESTOS 
A FEW MOMENTS. SHOCKING TUBE INSIDE THE FIBRE CONTAINER. 
AS ADOPTED BY THE WAR OFFICE AND IMPORTANT RAILW.Y AND ENGINEERING COMPANIES. 


THE T.A.W. REFILLABLE CARTRIDGE FUSES. 
Although first cost is higher than the old-fashioned Cartridge Fuses which 
are usually scrapped after blowing, the will be found more econo- * 
mical and satisfactory owing to the <T.A.W.> solid construction and ease T.A.W- 
last. Steel case, 4-volt Dry in: ie in re-fusing. Any size or type can be made to suitexisting boards, 
Accumulator. e best of all lamp- 


Already largely in use fear ptr yor Ra | PAMP HLET AND SAMPLE ON AP PLICATION. | 


ithe MUNICIPAL POLICE LAM® 
A perfect police lamp at 


and highly commendei. G 
overnment work. 
Price SU subj. Recommended by 


leading Engineers. 
SEND FOR CATALOGUE. | Price 6/8 doz. (sub.). 
Write to-da 
Ensure Safety to all aaa 
Portable Electric A. B. & W. 
A Catalogue. 
ppa atuS. Gi il We illustrate Size of globe 
SEND AT ONCE FOR “ves. one of our fanee, 
SAMPLES —THEY particulars water diameter 
WILL INTEREST YOU of above and “tosahe” a 
Sun ” 
maby more Tantalum Fitted with 
The best interesting Lamps, or in. dia. 
c.p. itreous 
use lines. Spherical Enamelled 
4 with Hand Lamps and Lamp. Reflector. 
Portable Appliances. Send for Samples. 
Conductors jacketed with Flexible Insulating Compound, then Braided. Price’ 6/8 subject. 


LAURENCE, SCOTT 


1984, NORWICH. 


Telegrams: ‘Gothic, Norwich.” 
A.B.C. Code, 4th & 5th Editions. 
Engineering Code, 2nd. Edition. 


Telephone No. 246. 


in 


Electrical Machinery 


for 


Ships anc Shipyards. 


A 100-H. P. Relay Controller for Colliery Haulage Plant. 


Qperated from.a distance by Master Controller.”’ 


SPECIAL SWITCHGEAR 


for controlling 


Haulage Plant 1 Collieries, &c., 
‘Heavy Machine Tools such as Planers, aR 
_ Hydraulic Accumulators, 
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PORTABLE ELECTRIC SAW 


TAKE THE SAW TO 
THE WORK, 


NOT THE WORK TO 
THE SAW. 


IN THREE SIZES, 4-5-73 Horse Power. 


ASK FOR LIST 36. 


century works, HALIFAX, 


‘Phone 499. Tel: MOTOR HALIFAX. 


Telephone:—Holbern 5264, Telegrams Seejasir,”” London. 


CONTRACT 


ESTABLISHED 1879, 


THE PAPER 


CONTRACTS OPEN, 
RESULT OF TENDERS, 
BUSINESS NOTES, 


Bpocimen Copy 64. Annual Subscription 268 
ADVERTISEMENT RATES ON APPLIGATION 
TO 
Mr. PITMAN, 


127/130, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 


KESNOR ELECTRIC MOTOR 
CONTROL APPARATUS. 


Car Switch and Push Button Lift 
Controllers, 
Service Controllers, 
Car Switches, Push Buttons, 
Gate Locks, Relays, &c. 


Write for latest edition of Catalogue to: 


THOMAS KESNOR & Co., Ltd., 


Electrical & Mechanical Engineers, 
WATFORD, HERTS. 


Hand Rope Controller. Telegrams: Kzsnor, Watford.” Telephone: 180 Watford. 
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ON LAND AND SEA. UNDER ALL CONDITIONS. 


ELECTRIC LIGHT FITTINGS 


ARE IN USE 


Have you had a copy of our new 100-page Catalogue? If not, send us your mame on a postcard. 
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Nat. Tel. No. 160 Worcester. 


Q UA Li TY ” 


Please 


sive 
us 
your 


Enquiries 


for 
odd 
sizes 


whether 


taller 
or 


shorter 


“or 


Makers of 
all kinds of 


TRANSFORMER 


PILLARS. 


ARC 
LAMP 
PILLARS. 


BRACKETS. 


CARRIERS. 


Contractors to H.M. Government, 


Established 1814. 


FEEDER PILLARS. 


No. 1326 (Registered Design). 


MADE IN SEVENTEEN STANDARD SIZES, 


BUT QUOTATIONS ALSO 


GIVEN FOR OTHER SIZES. 
FE on Pillars are of very nice appearance, are thoroughly 


good castings, 


and are very efficiently ventilated. Each Pillar is 


eae with two doors, hung on massive ornate malleable iron 
ges pivotted on § in. dia. Brass Pins, and each door is fitted 
with a good Brass Lock. The first six sizes measure 4 ft. high 
overall above ground, the next 5 sizes, 4 ft. 3 ins. high, and 


size 5, 4 ft. 


9 ins. high above ground. The te hae part of 


all sizes is 1 ft. 8 ins. long. 


STANDARD SIZES: 


Inside Dimensions. Clear Openings of Doors, 

1 19 x 12 ins. 83 x 165 ins. 
19 x 14 ins. 838 x 165 ins. 
21 xX 12 ins. 33 xX 17 ins. 
21 x 14 ins. 33 X 17 ins. 
21 16 ins. 83 xX 17 ins. 
a 21 x 18 ins. eee 33 x 17 ins. 
25 xX 14 ins. 86 21 ins. 
web 25 x 16 ins. ste 36 X 21 ins. 

3a 25 x 20 ins. ae 86 xX 21 ins. 
3b... 31 x 16 ins. a0 36 x 27 ins. 
a 81 x 20 ins. pe 386 X 27 ins. 
86 X 24 ins. 42 383 ins. 
6 > 42 x 24 ins. se 62 xX 38 ins. 
6 36 x 30 ins. wae 46 x 80 ins. 
8 42 x 30 ins. ne 46 X 36 ins. 
9 36 x 36 ins. sts 42 xX 83 ins. 
10 386 x 30 ins. 42 x 33 ins 


1 YOUR 


with 
divided 
up 
interiors, 
G&C., &C., 
also 
for 
doors 
and 
frames 
for 
brick 


chambers. 


Makers of 
all kinds of 


FEEDER 
PILLARS. 


INCANDESCENT 
LAMP 
PILLARS. 


CORONAS. 


MANHOLES. 


ENQUIRIES SOLICITED. 


HARDY & PADMORE, LimiteD, 


ONLY ADDRESS | ADDRESS 1 WORCESTER, ENGLAND. 
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BON-ACCORD 


CENTRIFUGAL PUMPS 


For Coal Washing, Circulating, &c. 


TURBINE PUMPS 


For Mine Pumping and Sinking. 


HIGH-SPEED ENGINES 


For Dynamos, Fans, Pumps, &c. 


DRYSDALE 6 CO., LTD., 
YokKer, Glasgow, W. 


SECONDARY BATTERIES. 


A Practical Handbook 
for Owrmers and Att a . 


By AN ENGINEER. 


ror Aa 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


Second Edition, Completely Revised and Enlarged. 


Cloth, 6/6 net, Illustrated. 


BATTERIES 


Their Theory, Construction and Use. 


BY 


A. E. WATSON, E.E., Ph.D. 


CONTENTS: 


Ohapter I. Storage Batteries—What are they P 

| » IL. History of Planté and Faure Types of Plates. 
| »» III. Action of the Lead Storage Battery. 

» IV. Construction of the Plates. 

»  V. How to make a Storage Battery. 

» VI. Setting up a Storage Battery. 

»» VII. Switchboard Arrangements. 

VIII. Boosters. 

», IX. The Cadmium Test. 

»  X. Diseases and Remedies of Storage Batteries. 
» XI. Efficiency of Storage Batteries. ; 

XII. Other Types of Storage Batteries. 

»» XIII. Commercial Makes of Storage Batteries. 

» XIV. Typical Storage Battery Installations. 


LONDON : 
H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, 


& COMPANY, LIMITED, 


91, Victoria Street, 


WESTMINSTER, S.W. 
Phone: VICTORIA 944. 
Telegrams: “* PERCUSSIVE, 

LONDON," 


PORTABLE 
COMPRESSOR 
FOR 
CLEANING 
ELECTRICAL 
MACHINERY. 


ALL SIZES 

FIXED AND 

PORTABLE 

PETROL, 

PARAFFIN, 

ELECTRIC, 
OR STEAM 
DRIVEN. 


Send for 
BEDDINGTON, 


nt. Croydon, 


| TELEP: 180. 


ij 
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66 99 
mot BOREAS ” wn | 
COMPRESSORS & VACUUM PUMPS. ‘ 
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“ 
“ane TELEG:‘ MOTORS, 
ne 
WHITFIELD. 
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V.B. Cleat Ceiling Rose Wal i, 
(Patent No, 27,729 anp ABROAD). NEW YORK HAMBURG INDIA-RUBBER Cco., Ltd., 
MANUFACTURERS. 

89—00, MILTON STREET, LONDON, E.c. 


HARD RUBBER SHEETS, RODS, TUBES, 
Battery Cases, Telephone Mouth Pieces, Ear ++ le and 
Handles, Brass Parts Insulated, &c. 
AND ALL KINDS OF MOULDED AND 
TURNED GOOOS. 


VU LCANITE 


The most efficient 
and reliable 
for all purposes. 


ONLY ONE SCREW. 


INDISPENSABLE IN SURFACE WIRING. 
SAVES mere than Its Cost in TIME and MATERIAL 


For Tramway and Rallway Sheds, Textil Factories, Mila, Works, Collrie, Rinks, Low in first cost 
and maintenance. 


LOXLEY & "CO., Ld., Engineers, 
PRITCHETTS & GOLD, Ltd., 
58, Victoria Street, London, S.W. 


SYNCHRONOUS MOTORS 


750-B.H.P. Self-Starting Synchronous Motor driving Traction Generator, Alternator and Exciter. 


SELF-STARTING. NO SYNCHRONISING REQUIRED. 
COMPENSATES FOR LOW POWER FACTOR. 


MANCHESTER. 
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VIGKERS 


CRANE EQUIPMENTS 


Standard Panels 


IRONCLAD PANELS 


The division 
pieces are made 


consist of a Main om 
D.P. Quick- of “FIREITE” 
make and Quick- —a fire resisting 
break combined porcelain. The 
Switch & Fuses, whole arrange- 
with provision ment is “FOOL- 

PROOF,” and 


for three or four { 
D.P. Fuse Cir- 
cuits. Opposite 
poles are mount- 


in accordance 
/ with Home 
Office require- 


ed on separate ments. 
slabs, and division i 
pieces are placed ' SEND FOR 
between the fuse LIST 
150 A. 


terminals. 


CONTROLLERS 


VICKERS Controllers 
ate now fitted with 
IMPROVED PAT- 
TERN FINGERS 
which are actuated by 
SPIRAL SPRINGS. 
Flat contact springs 
have thus been en- 
tirely dispensed with. 
Renewable tips of 
simple construction 
are also fitted, with 
the result that the cost 
of renewals is reduced 
to a minimum. 

OUR NEW LIST 
fully describes Flame- 
proof, totally enclosed 

cm and Od - immersed 

For DIRECT CURRENT CIRCUITS. Types with air-cooled 

.One-hour and half-hour rated of the Protected, or oil-immersed 
Enclosed} Ventilated and Totally Enclosed Types. resistances. 

Outputs ranging from J to 60 H.P. 


SEND FOR LIST M 284. 


SEND FOR LIST No. C 126. 


Che 
Electric Ordnance Accessories 


ROAD, ASTON, BIRMINGHAM. 


Proprietors: VWICKERS Limited. 
Code used—A.B.C. 5th Edition. 


CHESTON 


Celegrams : Eoa, Birmingham.” 


Celephone : 340 East (7 lines). 


9 
1943, 
ini» 
ViCKERS 
LIMITED 
Wall 7918, C= F 
Ltd, 
E.c. 
J 
UBEs, | 
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Let us quote you 
for cables. 


SUN CABLES and WIRES are made in 

accordance with C.M.A. standard specifi- 

cations; only the best materials being used 
in their manufacture. 


You cannot get better quality or 
better prices—send the enquiry now. 


Our Catalogue No. 214 gives full particulars, technical 
data, &c., of all classes of cables used in installation 
work—let us send you a copy—you will find it useful. 


8-120Charing Cross 


Telegrams: “Secabilis Ox.. London,” 
Telephone: Gerrard 2291 


(three lines). 


LARGE STOCKS OF 
ALL STANDARD SIZES 
SPECIAL TERMS 
FOR CONTRACTS. 


UNIFORMLY SATISFACTORY. 


WHEATSTONE SLIP 


AT LAST. 


TRADE MARK 
Keeps in condition for any length Free from= 

of time under any climatic conditions. 
Sold under our Fluff or fibra. 

Mark, which s on all cases anc 

which none is © READY FOR USE AS 
genuine. SUPPLIED. 

REGISTERED 


This slip has been in continuous use by one of the largest Consumers, at Stations in various parts of the 
world for three years, during which time 


WE HAVE NOT RECEIVED A SINGLE COMPLAINT, 


and is approved by the British School of Telegraphy, London, S.W., for use on the various types of instruments 


AS SUPERIOR TO ANY MAKE OF SLIP ON THE MARKET. 


Sample Coils, Prices, and full particulars from the SOLE MANUFACTURERS— 


Messrs. H. ERHARDT & CO.,Ltd., 9-10, Bond Court, Walbrook, London, E.C. 


Please state approximate quantities required when enquiring. Immediate supplies from London stocks. 
We are also Expert Manufacturers of Condenser Foils of all descriptions. 
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Sterling 
 +CHRISTMAS - 


Who does not sigh for the old-time Christmas one reads 
of, but seldom experiences ? A spirit of goodwill was abroad 
ihen—and good cheer loaded the tables of the fortunate. 
That is what we should call a STERLING Christmas— 
good old English solid fare, English honesty, everything 
characteristic of England in its bluff ‘‘make-a-good-job-of- 
it” days. 

Such times are not for very many of us to-day ; yet we may 
approach them pretty closely. Sterling Telephones bridge 
the longest distances, and enable us to keep in almost personal 
contact with our friends. 


STERLING TELEPHONES, 


too, keep alive the old English spirit ; honest from the base 
upwards, in design, construction, material, and built to give 
faithful service throughout their long life. We!can do no 
better than wish our friends 


A STERLING CHRISTMAS. 
There is money for you, also in handling Sterling apparatus. 
Let us send you lists. 


THE STERLING TELEPHONE 
AND ELECTRIC CO., LTD., 
Telephone House, 


210-212, Tottenham Court Road, 
W.C. 
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26 Bridge St 


\ \ / 


aw 
rious Productions of the Company is 
by a trained and highly com- 


8 
own on map, these branches are 
communication with the 


al 
SBE 


n 


rders given locally, either in person, 
y ‘phone, or by letter, can therefore be 
attended to with the utmost despatch. 

ensure 


PROMPT & EFFICIENT SERVICE 
orders 


ase send your enquiries ana 
to that branch which is shown hereon 
to represent the G.E.C. ia your locality. 


Adot. of The General Electric Co., Ltd 
; Head Office : 67, Queen Victoria St., London, E.C. 
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THE ELECTRICAL REYIEW SUPPLEMENT. 


Per Word (minimum 1s.) 


= — 
THE “ELECTRICAL REVIEW” { 


CHEAP PREPAID 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 
Specific Articles of any Kind Wanted, or for Sale or Exchange, are inserted at the rate of OWE PENNY 
Box Number and “Electrical Review” Address count as Seven Words. 


Three Gonsecutive Insertions for the Price of Two, if ordered and prepaid with 
first insertion. 


LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered to a given Number at the *‘ Electrical Review” Office, applications fer Names 
and Addresses of the Advertisers will be entirely disregarded, and Letters giving Incorrect Box Numbers will be destreyed. 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.0, 
OFFICIAL NOTICES, &c., Ils. per Line in Column. 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and has | 
by far the LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. 


ADVERTISEMENTS 


Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box number 
ARE FORWARDED NIGHTLY. 


Postages incurred are charged at cost. 


ELECTRICAL REVIEW 


= AND CASES.—Subscribers and others can have their half-yearly 
numbers bound handsomely in Black Cloth at the rate of 4s. per volume, 
Cases for binding are also supplied at 2s, 6d. each.—4, Ludgate Hill, London 


AUCTIONEERS 


and VALUERS of _ 
Electrical Works, Plant and Stock. 


WHEATLEY KIRK, PRICE & CO. 


46, Watling Street, (Established 1850). 
London, E.C. 


26, Collingwood Street, Newcastle-on-Tyne. 


_EDUCATIONAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


On prepaid Advertisements are inserted under this heading at wn 
of One Panny Per Word (minimum 1is.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


e 
Box Number and Exzcrrica, Revizw address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
wees number ate forwarded nightly. Postages incurred are charged at 


M.I1.E.E., A.M.I.C.E., A.M.I.M.E., Matriculation, B.Sc. 
. (Engineering), secured with minimum expense and energy 
by ‘‘U.E.C.”’ individualised Correspondence Courses. Advice and 
guidance free.—Apply Advisory Secretary, UNIVERSITY ENGIN- 
EERING COLLEGE, 3, St. Mark’s Crescent, Regent’s Park, London, N. 
(Advertisements below also.) 2809 


RITISH Correspondence School of Engineering, 36, Maiden 
Lane, Strand, London.— Courses in Electrical Engineering 
(theoretical and practical) Electric Light and Power Installations, 
Wiring and Aeronautical Engineering. 5545 


EE! Send immediately for ‘‘U.E.C.’’ Prospectus of 
Specialised Engineering and Examination Training. Unique 
system! Record series of successes.—UNIVERSITY ENGINEERING 
(Advertisement above.) 2810 


P.O. Assistant Engineers’ appointments. Good salary ; liberal 
holiday allowance. Let ‘‘U.E.C.’’? Experts coach you!— 
UNIVERSITY ENGINEERING COLLEGE. (Advertisements above.) 2811 


ATHEMATICS weak? ‘‘ U.E.C.’’ provides cheap and practical 
Correspondence Courses for Engineers. Prospectus free.— 

UNIVERSITY ENGINEERING COLLEGE. (See edvertisements above.) 
2812 


IRELESS, Inland and Cable Telegraphy.—THE BRITISH 
SoHOOL OF TELEGRAPHY, LTD., offers excellent facilities 
to young gentlemen, age 16 to 24, for training as Wireless and Cable 
Operators. 467 appointments obtained during past four years. 
Owns three fully licensed Wireless Stations fitted with Standard 
Power Sets. by Cable and Wireless Companies as the 
best equipped school in the Kingdom. Day and evening classes. 
Board residence arranged if desired.—LIllustrated prospectus free from 
the SEORETARY, 179, Clapham Road, London, 8.W. 


EDUCATIONAL NOTICES.—Continued. 


IREMEN, Foreman, Students, and Contractors desirous of 
qualifying for Preliminary, Intermediate, or Advanced 
Switching Certificates issued by Messrs. A. P. LUNDBERG & SONS, 
will find full particulars in Electricity (1d. weekly, 36, Maiden 
Lane, Covent Garden),. during January next. No charge for 
examination. Papers may be worked at home. 2773 


SITUATIONS VACANT. 
Latest time for receiving 9.30 a.m. Thursday. 


if letters are not to be delivered to certain firms or individuals (if 
known), instructions to that effect should be sent to the Manager of the 
EcECTAICAL REVIEW, who will vo his best to carry out such insiructions. 
Letters of applicants cannot in such cases be returneo to them, nor can 
the names of Advertisers using a nu-nber in any way be disclosed. 


Original Testimonials should never be sent. 


H.M. DOCKYARD, DEVONPORT. 


LECTRICAL Fitters; should be experienced in the installation of 

Motors, Lighting, Telephones, &c., and, preferably, should 

have had experience of fitting Lead-covered Rubber (also Paper) 
Cables as used for Shipwork. 

Wages, 38s. per week of 48 hours. 

Copies of references, indentures, &c., covering at least six years’ 
is or must be sent with application, or same will not be con- 
sidered. 

Apply ManaGer, Labour Exchange, Ferry Road, Keyham, 
Devonport. 8106 


SOUTHERN NIGERIA. 


SSISTANT Engineer required for Government Electric Light 
Department, Southern Nigeria, for two tours, each of 12 
months’ continuous residential service, with possible extension. 
Age 25-40, preferably unmarried. Strict medical examination and 
vaccination if necessary. 

Salary £300 a year, rising by £10 annually to £350. Free single 
quarters provided, or allowance for rent. Free first-class passage out 
and home again on satisfactory termination of engagement. Half 
salary on voyage out, full salary from date of anival in Colony. 

Two months’ leave after 12 months’ tour, increased to four months 
if returning to the Colony, and exclusive of time spent on voyages. 
Full pay while on leave, and free passages provided. 

Candidates must have had good electrical and mechanical training, 
also central station experience with alternating-current plant. 

Knowledge of Diesel engines desirable. 

Application by letter, stating age, whether single, full particulars 
of experience, with copies (not originals) of testimonials and names 
and addresses of referees of whom enquiries can be made should be 
sent at once to MESSRS. PREECE, CARDEW & SNELL, 8, Queen Anne’s 
Gate, Westminster, 8.W. 

Quote M/6541 on letter on application. 8784 


(Continued on neat page.) 
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SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.—Continued. 


THE POLYTECHNIC, REGENT STREET, W. 


ANTED for January if possible, Assistant Master in Elec- 
trical Engineering, day work and two or three evenings ; 

must be able to take third and fourth year classes in electrical 
engineering and conduct class in drawing and design. Salary 
from £150 to £200, according to experience.—State qualifications 
and experience, and enclose copies of testimcnials to DIREOTOR OF 
EDUCATION. 8808 


Ch prepaid Advertisements are inserted under this heading at the rat 
of One Penny Per Word (minimum l1s.), Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrrica, Review address count as seven words, 

\ Where Advertisements are to be answered fo a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 


A SMART Sales Assistant required by Supply Company, Scotland. 


One with plenty of push together with technical training to- 


interview prospective consumers ; wages 35s. per week.—State age, 
experience and references to 8805, ELEOTRIOAL REVIEW, 4, Ludgate 
Hill, London. 


CCESSORIES.—Makers have Vacancy for capable Representa- 
tive. Applications stating fullest particulars will only be 
considered.— 8786, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


N Electrical Manufacturing Company, with sound established 
business and modern equipped works in the London area, has 
vacancy for practical Engineer or technically-trained Gentleman to 
- take over the works management, who is able to introduce £3000 to 
£5000 capital. Good salary and prospects to the right man.— 
Apply ‘‘ A.B.,’’ Messrs. Jackson, Pixley & Co., Chartered Account- 
ants, 58, Coleman Street, London, E.C. 2771 


Yigg Counter Man and Storekeeper wanted.—Apply by 

letter only stating age, full details of past experience and wage 
required, to DAVIS ELECTRICAL Co., 17, Moor Street, Cambridge 
Circus, W. 8792 


SSISTANT Electrician for collieries in Lancashire, applicant 

must state experience with three-phase, wiring and telephones. 

Copies of two testimonials. Wages 6s. per day, extra for overtime. 
— 8811, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


SSISTANT Testers required for Testing Department dealing 
with meters, instruments and small apparatus. Previous 
experience preferable though not essential, but applicants must have 
had some technical electrical training.—Reply stating age, ex- 
perience and wages required to commence, to B.T.H. Co., Lower 
Ford Street, Coventry. 8791 


‘theo Factory requires Mechanic used to set up and control 

automatic armouring machines, &c.; good and growirg 
position for suitable man.—Write fully, 2765, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


MAISEY, 16, Piccadilly, Bradford. 


eee Engineer required as Manager for small e'ectric 


light supply company in the West Riding of Yorkshire — water 

power with storage cells.—Write giving full particulars of training, 
references, experience, age and wages required, to HOWARD AND 
8773 


LECTRICAL Maintenance Engineer wanted, with good work- 

shop and test-bed experience, for large power station near 

London.—Apply to 8785, ELEOTRIOGAL REVIEW, 4, Ludgate Hill, 
London. 


LECTRICIAN, first-class man, wanted in London, S.E. ; must 

be used to lift work and fitting up electrical parts of same.— 

Write, stating age, experience and wages required, 8797, ELEc- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


NGINEER.—Skilled mechanic, with electrical experience, 
wanted to erect turbine pumps.—2835, ELEOTRIOAL REVIEW, 


4, Ludgate Hill, London. 


NGINEER-Salesman.—Westinghouse Cooper Hewitt Co., Ltd., 
require the services of competent Engineer-Salesman, with 
intimate knowledge of Birmingham, Leicester and Mancé ester 
districts.—Apply stating age, practical and commercial experience, 
salary required and when free, to 80, York Road, King’s Cross, 
London, N. Only applications giving full information will be 
considered. 8804 


RECTORS for electric lift work. Only first-class men need 
apply.—WM. WapswortH & Sons, LtTp., Thynne Street, 
8810 


Bolton. 


Assistant required for switchboards and switchgear. 
—Aprly stating experience and salary required, to 8796, 


ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


XPERIENCED Electrical Wireman wanted for all classes of 
work. Apply stating age, experience and wages required, 
VICcKEES, LTD., Labour Bureau, Barrow-in-Fuiness. 


IRST-Class Wiremen wanted, used to all systems and plant.— 
BosHER, Electrical Engineer, Aberdare. ~ 2855 


: ik STALLER (telephone) wanted, first-class man capable of taking 
full charge of exchange installation work. Good prospects for 
the right man. East London district.—Write stating age, present 
salary and experience, to 2842, ELEOTRIOAL REviEW, 4, Ludgate 


Hill, London. 


UNIOR Shift Engineer required to take charge of combined 
traction and lighting plant. A thorough knowledge of 
alternate current working essential, and preference will be given to 
one having also an experience of tramway generating plant with 
battery and booster. Commencing salary £78 per annum with 
annual increments. Applications, stating age and enclosing copies 
of recent testimonials, to be addressed to the BOROUGH ELECTRICAL 
ENGINEER, Electricity Works, Dover, not later than eager 


January 3rd. . 


HARGE Hand wanted, good man, accustomed to D.O. and A.0. 
repairs ; good wages.—2874, ELEOTRIOAL REVIEW, 4, Lud- 
gate Hill, London. 


ONTROLLER Fitters, also good Improvers, wanted. — Apply 
stating age, experience and wages required, to 2875, ELEO- 
TRIOAL REVIEW, 4, Ludgate Hill, London. 


wanted, accustomed to the designing of wire 

rope and electric cable-making machinery. State age, past 
experience, salary required and present employer, which will be 
treated in confidence.—8795, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


RAUGHTSMAN, experienced, required with a knowledge of 

electrical and telephone apparatus. East London district. 

One with knowledge of German preferred.—State if disengaged, age, 

——- and salary,to 2843, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
ndon. 


to be thoroughly experienced in electric lifts. — 
Apply, WM. WaDsworTH & Sons, Lrp., Thynne Street, 
Bolton. 8809 


UNIOR Shift Engineer wanted. Three-wire lighting and 
traction station. One with workshop experience preferred. 
Salary 25s. per week; early increase to suitable man. State age 
and experience. — 8799, ELECTRICAL Review, 4, Ludgate Hill, 


London. 


| Fgeary firm of electric lift makers require a smart Fore- 

man or Leading Hand. A good wage paid to the right man.— 
State fully present and past experience and wages, 8639, ELEOTRIOAL 
Review 4, Ludgate Hill, London. 


M ETER Mechanic, accustomed to overhaul and repair mercury 
motor and commutator meters, time switches and clocks. 
Wages 32s. per week.—8806, ELECTRICAL REVIEW, 4, Ludgate Hill, 


London. 


_,. Salesman required; must be a practical man, 
capable of installing and checking outfits, and advising 
mers. — Reply, stating experience and salary 


rospective custo 
W. Newton Avenue Works, 


required, to Rost. 
Southgate, London, N. 


(Continued on next page.) 
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SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.—Continued. 


HIFT Engineer. Experience in direct current, three-wire 
station essential. Wages 30s. per week of seven 8-hour shifts. 
Cable Jointer. Experienced with low-tension paper cables, &c., for 
three-wire distribution. Wages 35s. weekly.—Apply in both cases 
immediately to W. H. MILLER, Engineer and Manager, Electricity 
\Works, Fleetwood. 2882 


and Devonport.—All electrical engineers in this 

district please communicate at once with J. M. FISHLEY, 
Evelyn House, Evelyn Place, Plymouth, who is organising a branch 
of the A.E.S.E.—Particulars of the Association from W. J. EBBEN, 
Hon. Secretary, 7, Vernon Road, Stratford, London, E. 2885 


WITCHBOARD Attendant wanted for an. alternating and direct- 
current station. Wages 30s. to commence.—Apply stating age, 

with copies of testimonials, to STATION SuPT., The Mersey Power 
Co., Weston Point Power Station, Runcorn. 2815 


* 


WITCHBOARD Attendants wanted for the L.C.C. Tramways 
Sub-stations. Shift duties. Wages 30s., rising to 40s. a 
week. Applicants must have practical knowledge of switchboard 
operation, and be not less than 22 years of age.—Apply to the CHIEF 
OFFICER, L.C.C. Tramways, 62, Finsbury Pavement. E.C. 8730 


WITCHBOARD Inspector (telephone), wanted young man with 

good experience of testing out 0.B. and magneto boards, East 

London district.—Write stating age, experience and salary required, 
to 2841, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


ELEPHONE Engineers.—Wanted, energetic Juniors for work 

on automatic and manual exchange equipments; experience 

in exchange work desirable. Salary according to capabilities.— 
8794, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EST-Room Assistant required for Cable Factory in Lancashire. 
Apply stating experience and salary required, to 6732, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EST-Room Assistant required for cable works. near London. 

Knowledge of logarithms essential.—Apply stating age and 

salary expected, 8807, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


RAVELLER wanted to canvass for sale of lamps and con- 
tracting work.—State age, experience, &c., 2878, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


ANTED immediately, young Man (19-20) as Clerk (short- 
hand and typewriting), smart and accurate at figures, for 
tramway and electric lighting company in Midlands. — Apply in 
writing, with copies of testimonia!s, to 8790, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


= 


ANTED for St. Petersburg, by an English firm of electrical 
contractors, a first-class experienced leading Wireman, 
thoroughly capable and used to setting out and erecting best class 
steel conduit work, and with thorough knowledge of erecting small 
dynamo sets for country mansions, &c.; also several Wiremen.— 
State experience, salary required and all conditions, to 8652, ELEv- 
* TRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, Chief Inspector for finished instruments and appa- 
ratus of telephone factory. Must have had good technical 
training and experience in the inspection of instruments of a varied 
character.— Apply stating age, experience, and salary required, to 
THE STERLING TELEPHONE AND ELECTRIC Co., Sterling Works, 
Dagenham, Essex. 8801 


ANTED, Estimating Clerk for Telephone Firm in North 
London. Thorough knowledge of telephones and feeble 


current apparatus essential.—Age, salary, experience to 8803, 


ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ORKS Order Clerk required by large electrical engineers, 

Midlands; must be quick, accurate and energetic. One 

with shop experience of mechanical parts—controllers, switchgear 

and motors—preferred. State age, experience and salary required. 
—8787, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.), Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


and District.—Public Electric Supply and 
Private Electrical Plant Engineers are invited to an open 
general meeting of the Association of Electrical Station Engineers 
at the Pack Horse Hotel, Kirkgate, Huddersfield, Thursday, January 
8th, at 8 p.m. 2884 


ff letters are not to be delivered to certain firms » individuals (éf 
known), instructions ¢o that effect should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters ef applicants cannot in such cases be returned to them, ner can 
the names of Advertisers asing a number in any way be disclosed. 


APPOINTMENTS FILLED. 


-‘Cheap prepaid Advertisements are inserted under this heading ai the rate 
of One p 2 es Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

x Number and ExecrricaL Review address count as seven words, 


Where Advertisements are to be answered tu a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
—e number are forwarded nightly, Postages incurred are charged at 
co 


OX 8533.—Applicants for post of Electrician are thanked, and 
informed that the vacancy has now been filled. 8788 


OX No. 8584.—Station Engineer.—Applicants are thanked’ 
and hereby informed that the position is now filled. , 8812 


LECTRICITY Works, Redditch. — Improvers as Switchboard 
Attendants.—Applicants for these positions are thanked, and 
informed that these vacancies are now filled. 2887 


LECTRICITY Works, Redditch.—Jointer.—Applicants for this 
: position are thanked, and informed that the vacancy is now 
filled. 2886 


WITCHBOARD Attendant, Chiswick Electricity Works. Can- 
didates are thanked for their applications. The vacancy has 
now been filled.—ENGINEER, 93, High Road, Chiswick. 2883 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

x Number and Exxctricat Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
wich a box number are forwarded nightly, Postages incurzed are charged at 
dost. 


- 


RMATURE Winder and Fitter requires situation abroad.—S8. J., 
40, East Street, Charlton, Woolwich. 2808 


CCOUNTANT.—Advertiser is Chief Accountant to an Electric 
Light and Power Undertaking abroad, and, for domestic 
reasons, wishes to return to the Old Country. Has had a first-class 
experience in all phases of accounting both at home and abroad. 
Can produce exceptional qualifications and references. Character 
unquestionable. Bond in any amount. Total abstainer. Age 33. 
In best health ; hard worker. Results produced. Reasonable offer 
accepted.— 2832, ELEOTRIOAL REVIEW, ¢, Ladgate Hill, London. 


ONTRACTOR’S Foreman (30), experienced large installations, 
estimate; could represent. Excellent references. .Home or 
abroad.—2836, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Ee owe and Mechanical Engineer with extensive commer- 

cial and technical experience, English and Continental, and 
highest references and qualifications, desires position as Engineer- 
Salesman, Works Engineer, or Agent; Lancashire district preferred 
for a firm of good standing.—8715, ELECTRICAL REvinw, 4, Ludgate 
Hill, London. 


(Continued on next page.) 
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SITUATIONS WANTED.—Continued. 


AGENCIES.— Continued. 


Engineer (30) desires responsible position, 12 
years’ experience in works and test-room management with 
leading instrument, telephone, controller and switchgear firms.— 
2868, ELECTRICAL REviEW, 4, Ludgate Hill, London. © 


LECTRICAL Engineer desires change of position; 20 years’ 
experience in the trade, especially in estimating for and 
carrying out large power stations for mines and collieries in 
England and abroad ; also experience in electrical ship plants.— 
Please write to PRUGGMAYER, 48, Arden Road, Handsworth, 
Birmingham. 2803 


LECTRICIAN (24), dynamos, motors, winding, repairs and 
maintenance; London preferred.—B., 91, Bickley Street, 
Tooting, S.W. 2861 


OREMAN Electrician wants situation, A.c., D.o. power plants, 
steam turbos; power station experience ; maintenance.—2805, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


Attendant or self-made Electrical Engineer (24) 

wants responsible p sition; eight years’ practical experience 
in D.C. and Ac. power houses. installation and maintenance of 
lighting and power plant; not afraid of men. Good references.— 
2876, ELEcTRICAL REVIEW, 4, Ludgate Hill, London. 


IREMAN disengaged, all systems ; rate 8}d.—H. A. GUNNER, 
157, Ravenslea Road, Balham. ~ 2880 


AY IREMAN.- Assistant, 3 years’ experience, seeks sit.—74, Muriel 
Street, Barnsbury. 2847 


PARTN:RSHIP. 


Cheap prepaid Advertisements are inserted ander this beading at the rave 
of One Penny Per Word minunum 1s.). Three Consecutive Insertions for 
the price of two, if ordered-aud prepaid witb first insertion 

Box Number and Exxcrrican Review address count as seven words. - 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwiee instrucied, all letters received in answ ertisem 
with a box number are forwarded nightly. Postages 


keer Gentleman with capital, knowledge draughtsmanship 
and electricity, wanted to join Engineer of repute.—2817, 
ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


AGENCIES. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
_of One Say Per Word (minimum I1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrrica, Review address count as seven words. 


Where Advertisements are to be answered to a giveh number at 
the ELECTRICAL REVIEW Office, applications fer names and 
addresses of the Advertisers will be entiraly disregarded. 


. Unless otherwise instructed, all letters receivéd in to advertisemen 
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LECTRICAL Engineer, travelling Southern Counties, wishes 
_ to represent manufacturers of Instruments, Switchgear, 
Castings, Accessories; 12 years’ experience district ; 
first-class connection; excellent references. Terms, commission 
nat sa expenses.—2777, ELEOTRIOAL REviEW, 4, Ludgate Hill, 
on. 


LECTRICAL or Allied Trades.—Do you wish any Apparatus 

or Novelty introduced into Scotland? I can create a demand 

for same. Advertiser is a qualified mechanical and electrical 
engineer. 2774, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ETAL-Filament Lamps.— Established firm of British Lamp 
_ Manufacturers, with high-class connection, require Agents 
Glasgow, Dublim and Newcastle 
sell non-conference lamps.—2851, ELitoTRIcAL REVIEW, 4 
Ludgate Hill, London. 


Yer London Electrical Engineers and Manufacturers 
require first-class Agent in Glasgow to represent them for 
Cables, Accessories, Motors and Dynamos, &c., on commission 
basis only. Only firms with well-established connections need 
apply.—8793, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


FOR SALE. 


FOR SALE. 


HREE 750-Kw. Turbo-Generators, 440 volts, three-phase, with 
Condensers, or would sell Turbines and Condensers separately. 
One 35-Kw. Central Station Set (Brush), 2100 volts, single-phase, 
enclosed Corliss Engine. 
», 100-Kw. Enclosed Set, 250 volts. 
», 75-KW. Enclosed Set, 110 volts. 
50-Kw. Enclosed Set, 250-500 volts. 
30-Kw. Generating Set, 110 volts, 250 revs. 
25-Kw. Generating Set, 110 volts, 250 revs. 
20-kw. Dynamo, Carbon Brushes, 200 volts. 
», 80-H.P. Motor, 220 volts. Enclosed. 
»,  8-H.P. Motor, 110 volts. Shunt wound. 
3» 25-Kw. Muitipolar Dynamo, 110 volts, 250 revs. 
Two 3-H.P. Series-Wound Motors, 100 volts. 
Two 2-H.P. Series-Wound Motors, 100 volts. 
We also have in stock Gas, Oil, and Steam Electric Lighting 


Engines. 
HARRY H. GARDAM & CO., LTD., Staines. 8749 


FOR SALE. 


Belliss-Westinghouse Electric Set. two-crank 
Comp. Engine, direct-coupled to 230-volt Generator. 

Wheeler Condensing Plant, capacity about 15,000 Ib. steam 
per hour. 

Vertical Miling Machine, of the P’ano Type (by Smith 
and C.ventry). Tee slotted table 2 ft. 6 in. x 19 in. 

86-in. D.G. Vertical Boring and Turning Mill (by Baush 
and Harris). 

44-in. Swing Treble Geared-Face Plate Lathe (by Dean, 
Smith & Grace). with two tool rests on movable saddle. 

9-in. D.G. Capstan Lathe (by Lodge & Davis), 23-in. hollow 
spindle. 

Two Gisholt Universal Tool Grinders. 

No. 1 Bliss Automatic Armature Disc-Cutting Machine, for 
cutting discs up to 62-in. diam. 

Nearly new High-Speed Disc Saw (by Roberts Bros.) ; 3-ft. 


saw. 
No. 4 Brown & Sharpe D.G. Plain Milling Machine. 


ATALOGUE of Stock MACHINERY. 2-3000 LOTS, 
free on application. Inspection invited. 


THOS. W. WARD, LTD., ALBION WORKS, 
Tel.: ‘* Forward, Sheffield.’* SHEFFIELD. 


GENERATING PLANT FOR SALE. 


WO Willans-Bruce Peebles three-phase Turbo-Alternators, each 

rated to give 1350 Kw. at °87 power factor as a continuous 

load. Frequency 50 cycles, speed 1500 R.P.M., voltage 6,600. The 

Turbines are of the reaction type and suitable for 200 lb. per sq. in. 

steam pressure, and are fitted with surface condensers, with 
necessary pumps. 

— Parsons-Bruce Peebles Turbo-Alternator, exactly as described 

above. 

These three are most reliable Machines and in excellent condition. 

In addition, Two Parsons-Peebles Turbo- Alternators, exactly 
similar to the above, but would require general overhauling. Can 
be had ata great bargain. They could be converted into mixed 
pressure Turbines. 

Four Condensers, by Cole, Marchant & Morley, each 20,000 lbs. 
steam per hour, 273 vacuum, with cooling 84° Fahr., together with 
electrically - driven Edwards Air Pumps and electrically - driven 
Tangye Centrifugal Pumps. The latter to deal with 1,200 gals. of 
water per minute, 35-ft. head. 

Two Willans & Robinson High-speed Engines. Each Engine 
is fitted with three pairs of cylinders, 14 in. and 204 in. diameter 
by 9 in. stroke. Speed 350 R.P.M., steam pressure 200 Ibs. per sq. 
in., and is direct-coupled to one Bruce Peebles D.0. Generator, 
190 Kw., 550 volts, and to one 44-kw. 100 volts Generator, by the 
same makers, and are in perfect working condition. 

Two 100-Kw. Belliss-Crompton Compound Steam Generators, 
150/160 lbs., 400 &.P.M., shunt-wound, 460/530 volts, compound- 
wound, 500/550 volts; also 50-Kw. double-ended Generating Set, 
550 R.P.M., shunt-wound, 230/260 volts. 

Apply to:—R. H. LONGBOTHAM & CO., LTD., 
Ings Foundry, Wakefield. 


Telegrams :—‘‘ Engineer, Wakefield."’ Telephone :—44 Wakefield 


(Continued on next page.) 
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FOR SALE.— Continued. 


Cheap prepaid Advertisements are inserted ander this heading at the rate 
of One Penny Per Word (minimum l1s.). ‘Three Consecutive Insertions for 
the price of two, tf ordered and prepaid with first insertion. 

Box Number and KxLEcTRICcAL REviEW address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


uniess otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost 
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A Motors, three-phase, 200°50, 5 H.P., one-phase, -200 85, 
e 74,4, 24 200°60, 6 H.P., 400°50, 4 H.P., 100°50, 
2H.P. D.C. Motors 440 v., 10, 74, 6, 2H.P., 220 v., 10, 6, 5, 4. 
3, } H.P.— WHITE, 140, Southwark Street. 8728 


LACKSMITH’S Forge, Eureka, by Allday & Onions, portable, 
collapsible, with Root’s Blower; 70s., f.0.r.—SMITH, Ross 
Works, Bradford. 2679 


ABLE Casings to compete against any manufacturers in the 
World. Trade discounts on application. Creosoted troughing 

and timber for underground work, also woodwork of all descriptions 
for home or export. Send 1s. 6d. for List and rule.—JENNINGS’ 
Co., Timber Merchants, General Woodworkers, 991, Pennywell Road, 
Bristol. 7508 


YNAMOS, 3000, 1500, 1000 and 750 amperes at 6 volts, ready 

for delivery ; also smaller sizes delivered from stock. Machines 

les out on hire.—CANNING & Co., Electro-Platers’ Engineers, 
Birmingham, 


IGHTY Motors and Dynamos for Sale or Hire. — W. W. 
MarkTIN, Witton Road, Birmingham. 2597 


LECTRIC Car, two-seater, £25.—C., 22, Rusper Road, 
Horsham. 2782 


OR Sale.—Electric Motors and Dynamos, Sale or Hire, always a 
large stock of nearly new machines; immediate delivery.— 
ELECTRO-GENERATOR Co., 14, Shepherd’s Bush Road, W. ’Phone 
488 Hammersmith. 2838 


4/OR Sale. What offers ?—One ?-H.P. 210 v. Motor, by ‘‘ Electro- 
motors,” coupled to worm gear; speed 32 R.P.M. Only two 
months’ use. One }-H.P. 210 v. Motor, by Blackman’s.—GALTER 
BUTCHER, High Street, Winchester. 2865 


4\OR Sale, 450-kw. Generating Set, three-crank Triple-Expansion 
Engine, with Siemens D.o. 460-volt Multipolar Dynamo: 

now working.—WILLIAMS & SONS, 37, Queen Victoria Street, 
London. 8775 


Sale, 600-H.P. Vertical Triple-Expansion High-speed 
Engine; new 1903. Now fixed; a bargain.— WILLIAMS AND 
Sons, 37, Queen Victoria Street, London. 8776 


OR Sale, one superior Vertical High-speed Engine, enclosed . 

200 HP., fitted with extended soleplate for carrying pte : 

before removal.—5954, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


OR Sale, complete Electric Plant, comprising Rational 4}-H.P. 

Oil Engine direct coupled to Dynamo, Marble Switchboard, 

and 28 9-plate Cells ; all in good condition.—Can be seen working 
by appointment to ENGINEER, ‘‘ Charters,’’ Ascot. 2881 


OR Sale, direct-current Motors, 200 a. 410 volts, } to 80 horse, 

all of recent construction and in first-class order, complete 

with start-rs.—Fuil particulars, 2872, ELKOTRIGAL Review, 4, Lud- 
gate Hill, London. 


i= Sale, electrical 5-horse-power floor Lift by ‘‘ Medway,”’ 

15 ft. 3 in. by 8 fi. 8in. Has been very little used in motor 
garage ; suitable for warehouse or works ; in full working order.— 
Apply PLatts, Son & MoRGAN, York Chambers, Scarborough. 2786 


OR Sale or Hire, high-class Dynamos, Motors, Altérnators, Cable 
and Arc Lamps.—PEROY HUDDLESTON & Co., 72, Finsbury 


Pavement, E.C. 2126 


FOR SALE.—Continued. 


OR Sale, High-class Electric Plant, as under:—One 100-Kw. 
Belliss-Morcom ‘‘ Balancer’’ Electric Generating Set. 230 
volts; also two 250-kw. Belliss-Morcom Generating Sets, 510 to 
550 volts; all equal to new.—RIDDEL & Co., 40, St. Enoch Square, 
Glasgow. 8594 


OURNAL of the Institution of Electrical Engineers —For Sale, 
e Nos. 38, 52, 76, 77. 78, 80, 81, 83, 101, 102. 103, 120, 122, 
123, 124. 125, 182, 133, 184. 135 and 136. Wanted. Nos 1, 3, 13, 
14, 20, 29, 39, 44, 45, 46. 54 and 75.—H. SAVAGE, 77, Westcombe 
Park Road, Blackheath, S.E. 2828 


EW direct-current Siemens Motor, 25 H.P., 220 volts; Siemens 
Motor. 35 H.P., 220 voits; Parker Dynamo, 105 volts 150 
amps. ; two Parker Motors, 110 volts. 1650 revs., 23 amps. ; Parker 
Alternator, 400 volts, 21 5 amps., 50 periods. 6 H.P_; new Cables, 
1/18. 3/22, 3/20, 7/18, 7/16, 7/14. Ail ridiculously cheap.—Lake, 
132, Upper Thames Street, London. 2785 


EARCHLIGHTS for Sale or Hire.—THE LONDON ELECTRIC 
Firm, George Street, Croydon. 2879 


TEAM-Electric Generating Sets for immediate sale ; four 160-Kw. 
Belliss-Siemers, 220/250 volts, engines two-crank compound ; 

two 325-Kw. Belliss-B.T.H., 220/250 volts, engines three-crank com- 
pound ; one 150-Kw. Willans-G.E.C., 500 volts ; one 275-Kw. Belliss- 
Sunderland Forge, 500 volts. Motors three-phase, 50 periods, 
5/50 H.P., 500 volts and various others. Liston application. All in 
guaranteed perfect working condition.—JENNINGS, West Walls, 
Newcastle-on-Tyne. 8019 


AUNTON Dynamo, 230 v. 220 amps., 680 R.P.M.; three 10-H.P. 
220-v. motors.—MARTIN, Witton Road, Birmingham. 2823 


ERIICAL Steam Engine, Single Cylinder, 74-in. bore, 8-in. 
stroke, 120 R.P.M., fitted with patent expansion valve and 
governor; 6-H.P. Essex Boiler by Davey, Paxman, with 36 2-in. 
cross tubes; 1 D.c. Dynamo, 50 amps. 175 volts, 750 R P.M. ; spare 
Armature. Slate Switchboard, with 30-»mp. charge and 60-amp. 
discharge ammeter, 200 voltmeter, Regulating Switches and D.P. 
Main Switches, Neville cut-out for 54 cells, 60 amps. Allin good 
running order. The Plant may be seen on application to LANKESTER 
AND Son, LtD., 136, High Street, Southampton. 2830 


ARTICLES WANTED. 


Ch prepaid Advertisements are inserted under this heading a3 the rate 
of One Penny Per Word (minimum ls.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ExectricaL Review address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly, Postages incurred are charged at 
cost. 


CCUMULATORS, Second - hand, any type, wanted; also 
Dynamos and Machinery, Lead Peroxide, Old Copper Cable, 

Scrap Metals, and every description of Metallic Dross purchased for 
cash, town or country.—Write A. Brown & Sons, 142, Lower 
Clapton Road, N.E. Telephone: Dalston 555. 6171 


(F Electric Lamp Tops, Cable and Wire bought for cash.— 


SmitH & Co., 2, Ranelagh Road, East Ham, London, E. 


Dae ee in any form and quantity, purchased at highest 
prices by DERBY & Co., LtD., 44, Clerkenwell Road, London. 


LATINUM, Old Electric Lamp Tops, Scrap Plat., purchased 
for cash; best price given.—S. W. PricE & Co., Platinum 
Refiners, 13, Great Queen Street, Kingsway, London, W.C. 2831 


\ |Y ANTED, two open-type Arc Lemps, in working order, to 

run in series on 100 volts direct, 10-15 amps. Complete 
with resistances. State price.—2877, KLKOTRICAL Review, 4, 
Ludgate Hili, London. 


(Continued on next page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


“(December 26, 1913. 


ARTICLES WANTED.—Continued. 


ANTED, Old Electric Lamp Tops, Scrap Platinum, Mercury, 
False Teeth, Metals, Rubber, Cables, &c.—Atlas Works, 


Umfreville Road, Harringay. 


2873 


MISCELLANEOUS. 


ANTED, quotation for Cheapest Reliable Single-phase 
Lighting Meter for small installations. wiiamaatiee Larne 


Electric Light Works, Ireland. 


2833 


| Pigg reed Lighting Sets for country houses, halls, yachts, &c. 


Economical and efficient, no skilled attention required. 
fication and prices of standard types free on request. 


Norwich. 


Estimates 
given for any requirements.—BOULTON & PAUL, LTD., Engineers, 


Speci- 


8144 


Where Advertisements are to be answered to a given number 
lications for names 


and addresses of the Advertisers will be entirely disregarded, and 
Letters giving incorrect Box Numbers will be destroyed. 


at the ELECTRICAL REYIEW Office, A 


© aes to the many hundreds of 

replies passing through this 
Office each week, we would ask those 
answering Advertisements to be 
EXTREMELY ACCURATE 
with regard to the figures WHEN 
ADDRESSING REPLIES to Box 


Numbers. 


NOTICE. 


6 DG PBBSBBBBDE 


Cloth 4/6 net. Just Published. Post Free 4/Q. | 


THE 


WIRELESS OPERATORS’ 
POCKETBOOK 


INFORMATION & DIAGRAMS 


By LEON W. BISHOP. 


» %&.—Codes. 


CONTENTS: 


Chapter I.—The Transmitting Circuit. 

», II.—Transmitting Stations: 
Low-Power Apparatus. 

», Ill.—Transmitting Apparatus: Professional or 
High-Power Stations. 

», IV.—The Receiving Circuit. 

 V.—Receiving Apparatus. 

», VI.—Aerials and Grounds: Types and Con- 
struction. 

»» VII.—Protection and Installation of a Station. 

», VIII.—Operation of a Station. 

», .X.—Breaking-in Systems : 
taneous Receiving and Transmitting. 


Experimental or 


Methods of Simul- 


», XI.—The Etiquette of Wixekes and the Subject 
of Interference. 
Telephony. 


pendix 
Latest Call Letters. 


H. ALABASTER, GATEHOUSE & 0., 


4, LUDGATE HILL, LONDON, E.Cc. 


JUST 


PUBLISHED. 


LONDON, E.C. 


Demy 12mo, cloth, cut flush, red edges, round corners, suitable for the pocket, 248 pages, 97 illustrations. 


3/- net, vost re: 3/2. 


THE PRACTICE ELECTRICAL 
WIRING. 


DONALD SMEATON MUNRO, M.LLE.E. 
CHAPTER CHAPTER CHAPTER 
Foreword. X. ‘Socket Systems. XIX. Wiring Plans. 
I. Introduction. . XI. Screwed Tubing. XX. Procedure in Erection. 
II. Historical. XII. Metal-Sheathed Systems. XXI.. Tests. 
III. Methods of Distribution. XIII. Concentric Systems. XXII. Faults and their Causes. 
IV. Wires and their Insulation. XIV. Outlet and Circuit Boxes. XXIII. Temporary and Portable Wiring. 
V. Joints and Trims. XV. Blocks, Grounds, and Fixings. XXIV. Mine Wiring. 
VI. Connectors and Looping. XVI. Accessories and Switching Arrange- XXV. Ship Wiring. 
VII. Classification of Wiring Systems. "ments. XXVI. Fire and Life Risks. 
VIII. Insulator Systems. XVII. Distributing Boards. XXVII. Specifications. 
IX. Wood Casing. XVIIL. Tools and Appliances. Index. 


H. ALABASTER, GATEHOUSE & CoO., 
4, LUDGATE HILL, | 
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Telegraphic Address THEOREM, PaTRIcROFT.” 


GARDNER 
Gas and Oil Engines 


Vertical High-Speed Type. for 
coupling direct to Dynamos. 
From 5 B.H.P.to 120 B.H P. 


L. GARDNER SONS, Ltd., 


Barton Hill Engine Werks, 
PATRICROFT, MANCHESTER. 


NORRIS, HENTY & GARDNER’S, Ltd., 


87, Queen Victoria Street, London, E.C. 


Telephone No. 9702 City, 
Telegraphic { NogwopEsTe, Cannon, (charged 
Address: as ‘two words on! 


Glasgow Showroom: 45, BOTHWELL ST. 


Producer Gas Engine, 
65 B.H.P. at 500 Revs, 


The “ELECTRICAL REVIEW'S” 
SUGGESTIONS 


for dealing with 
APPARENT DEATH 
from Electric Shuck should be in every Generating. Trans. 
forming and Motor House. 


Mounted on Cardboard, 1s. each ; postage 3d. extra. 
4, LUDGATE HILL, LONDON, E.C. 


Telephone—1290, 1291 Tele ABC Code 


Foster 


Endineering Ce 
Offices :WIM BLEDON. Lonvon SW. 


The highest efficiency is obtained 
with the FOSTER Transformer. 


We make for any and all ‘Comin: 


New List with reduced prices. 


Write for Copy and send us your enquiries. 
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WAH 


Jove! Those WOTAN 
“aa Lamps do make my 
My) place look cosy 


1) 


and the Best for the New Year. 


SEND FQR QUOTATIONS AND PRICE LISTS. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: Supplies Dept. & Stores: _ ‘Tantalum’~ Lamps & Fittings: . 
CAXTON HOUSE, WESTMINSTER, S.W. | 38 & 39, UPPER THAMES STREET, E.C. TYSSEN STREET, DALSTON, N.E. 
Telephone: GERRARD 860. Telephone: G/TY 6360. ° Telephones : CENTRAL 8387/9 & DALSTON 2440, 
Telegrams; “‘SIEMBRALOS VIC LONDON,” Telegrams ; “S/IEMOTOR CENT LONDON.” Telegrams: **SIEMODYN KINLAND LONDON.” 


Works: STAFFORD. 


BRANCHES: 
AUCKLAND (N.Z.) CALCUTTA DURBAN MANCHESTER OSAKA SHANGHAI TOKYO 
BIRMINGHAM CAPE TOWN GLASGOW MELBOURNE PEKIN SHEFFIELD TORONTO 
BOMBAY CARDIFF HONG KONG MEXICO - PENANG SINGAPORE MALPARAISO 
BRISTOL DELHI JOHANNESBURG MONTREAL RANGOON SOUTHAMPTON WELLINGTON (N,Z) 
BUENOS AYRES DUNEDIN(N Z.) MADRAS NEWCASTLE RIO DE JANEIRO SYDNEY WINNIPEG 
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Do you want a 


COMBINED OHMMETER AND GENERATOR 
INSULATION TESTING SET? 


There are several on the market under different names 
BUT ONLY ONE N.C:S. 


With the Generator giving a smooth voltage characteristic as 
distinguished from generators having “H” armatures giving 
spiky curves. 


SIMPLE, SECOND TO NONE! 
RAPID, 
PORTABLE, 
CONVENIENT, 


No Skill 
Required to 
: Use it. 


WHAT MORE DO YOU WANT? 


LIST --PRICES : 


| 20 megohms 
Generator 500 volts, Ohmmeter reading to 50 . 
| 100 


50 ” 


WRITE FOR FULL PARTICULARS TO— 


NALDER BROS. & THOMPSON, Ltd., 


anaging Director: F. H. NALDER), 
' 34, QUEEN STREET, LONDON,.E.C., and Kingsland Green, Dalston. E 
Telegrams; “Occlude, London.” Or to our Agents as under, and the Leading Supply Houses : Telephone: 123 & 124 Bank. 


& Co., 65, King St., ped Queeh Balmer, Laurie & Co., Calcutta. Eaes & Fggers, Ltd., 163, Clarence 
anchester. rect, inster, 5.W. 

Harry Nance, ragon’ Buildings, Chapman & Walker, Ltd., Toronto, Sydney, New South 
ha: Paradise Place, Cardiff. Montreal, Vancouver, Winnipeg 
Samuel Brown, Ltd, Johnston St., and Calgary. Feath & Co., Main Street, Johannes- 

Wellington,New Zealand sh, burg. 
Greaves, Cotton & C€o., 1, Forbes John Ardrey, Granville Buildings, Ernest Vetnoly, 43, Rue de Trevisé, 
Street, Bombay. . 48a, High Street, Belfast. Faris. 
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DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 


to Existing Advertisements (with Blocks) should reach here 
not later than MONDAY MORNING. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


NOTICES RELATING TO PATENTS. 
Latest time for recelving 9.30 a.m. Thursday. 


CRUIKSHANK & FAIRWEATHER, Ltd., 


62, St. Wimcent St... Glasdow, & 
65 & 66. Chancery Lane, London. 


BRITISH, FOREIGN & COLONIAL PATENTS OBTAINED. TRADE MARKS REGISTERED. 
Handbook Post Free.' 


John E. Raworth, 


28, The Broadway’ Westminster, 8... Chartered Patent Agent. 


REMOVAL. 
Mr. J. G. LORRAIN, M.LE.E., M.1.Mech.E., Chartered Patent Agent, 
has removed his office from Norfolk House, NorfolkStreet, Strand, London, W.C., 
to Staple Inn Buildings, High Holborn, London, W.C. 


HE OWNER of Patents Nos. 24,696/10, relating to ‘‘ Improvements 

in App:ratus for the Production, Strengthening and Reception 

of Electric Vibrations,’’ and 13,968/11, relating to **Improvements in 
Electric Capacitative-inductive Couplings,’’ is desirous of negotiating 
with interested parties for the granting of licenses thereunder on 
reasonable terms.—For information apply to Messrs. LLoyD WISE 
AND Co., Chartered Patent Agents and Consulting Engineers, 10, New 
Court, Lincoln’ s Inn, London, W.C. 8658 


OFFICIAL NOTICES. 
Latest time for recelving 9.30 a.m. Thursday. 


COMMONWEALTH OF AUSTRALIA. 


Postmaster-General’s Department, 
December 22nd, 1913, 


Tenders for Supply of Material. 


ENDERS are invited for the supply of material as indicated 
below to the Postmaster-General’s Department in Australia :— 


50 Cable Terminals, 26 pair, 
Schedule No. 308 asta «. | Adelaide~ | 11th Feb., 1914. 
Cable as Schedule 
No. 986 ... «so +» | Melbourne | 17th Feb., 1914. 
Seven Automatic Switchboards, 
with associated equipment, 
according to Schedule No. 179 | Sydney = 18th Mar., 1914. 


Tender Forms, Specifications, &c,, may be obtained, and Sealed 
patterns inspected at the Commonwealth Offices, 72, Victoria Street, 


5.W. 
AGAR WYNNE, 


Postmaster-General, 8798 


OFFICIAL NOTICES.—Continued. 


COUNTY OF LONDON, 


HE LONDON COUNTY COUNCIL invites Tenders for an 
electric lighting installation at the Popham Road Elementary 
School, South Islington, comprising about 130 lighting points. 

Persons desiring to submit Tenders may, on and after Monday, 
22nd December, 1913, obtain the Specification, Form of Tender, &c., 
on application to the Chief Engineer of the Council, Mr. G. W. 
HUMPHREYS, at the County Hall, Spring Gardens, S.W., upon 
payment to the Cashier of the Council of the sum of £1. This 
amount will be returnable only if the Tenderer shall have sent in a 
bona fide Tender and shall not have withdrawn the same. Full 
particulars of the work may be obtained on personal application, 
and the drawings, specification, and other contract documents may 
be inspected at the County Hall before the payment of the fee. 

The Contractor will be bound to pay to all workmen employed by 
him in and about the execution of the contract, or any part thereof, 
wages at rates not less, and to observe hours of labour not greater, 
than the rates and hours set out in the Council’s list, and such rates 
of wages and hours of labour will be inserted in and form part of 
the contract by way of schedule. Full particulars of the Council's 
Standing Orders on these matters are given in the London County 
Council Gazette. Tenders must be upon the official forms and the 
instructions therein must be strictly complied with. No Tender 
received after 11 a.m. on TUESDAY, 13th JANUARY, 1914, will 
be considered. 

The Council does not bind itself to accept the lowest cr any Tender, 
and it will not accept the Tender of any person or firm who has 
withdrawn a Tender after the same had been opened, unless the 
reasons for withdrawal were satisfactory to the Council. 


LAURENCE GOMME, 
Clerk of the London County Council. 
County Hall, Spring Gardens, 8.W., 


15th December, 1913. 8731 


TELEGRAMS 
STIRLINICO LONDON 


F. WIGGINS & SONS. 


FOR INSULATION. 


Largest Stock In the World. 


The ‘ELECTRICAL REVIEW’S’ SUGGESTIONS» 
for dealing with 

APPAREBUNT DEBATE 


lotor House, 
Beuated on Cardboard, 1s. cach ; Pestage 3d. extra. 
4, LUDGATE HILL, LONDON B.C. 


8. : 
3 
2248 
4 102, 103, & 104, Minorles, LONDON. | 2 
| 
4 STIRLING ALL PURPOSES 


THR REVIRW. SIIPPLRMENT. (December 26, 4948, 


If you have got what you want there is no need q 
to borrow it. The man with a thorough know- 
ledge of his subject has no need to ask questions 


about it because he knows. He has had 


experience, and experience teaches. Some of 
the things it teaches are :— 


1. That a battery plate built up in an antimony 
lead frame possesses greater mechanical 
strength than an ordinary cast lead plate. 


2. That consequently such a plate requires less 
attention and is able to stand abuse with 
less likelihood of damage resulting. 


3. And your experience teaches you that the best 


i is the cheapest in the long run. . 
# 4 Our Circular 35 describes the manufacture of the batlery with 
the “built up”’ positive plate. 
—_— MAY WE SEND YOU A COPY? 


ELECTRICAL CLIFTON JUNCTION, 
STORAGE C0 MANCHESTER. | q 
LIMITED MicTORIA STREET 
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GRAPH SERIES 


By EDWARD RAYMOND-BARKER, M.1.E.E. 


HANDBOOK IN CABLE-BREAK 
LOCALISATION. 


Graphic Methods. The Calculator Board in Practice. 
Demy 8vo, 66 Pages, 88 Illustrations 


ALSO 


CABLE-FAULT LOCALISATION 
GRAPHS IN PRACTICE. 


Demy 8vo, 68 pages, —~— ———- 24 Illustrations. 
Each of above :—Paper covers 1s. 6d., cloth 2s., post free. 


ALSO 


GRAPHS IN A CABLE-SHIP DRUM-ROOM : 


NOTES FOR JUNIOR ASSISTANTS. 


Limp Cloth, cut flush. .48 pages. 25 Illustrations 
including 10 Photo-engravings. 4 Tables. Super Royal 8vo. 


Price 2/6 net; post free 2/8. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


WOooD BLOCKS, 


HAND POLISHED. 


CASING. 
WOODWORK 


FOR 


ELECTRICIANS, 


to any design. 
MOTOR CARS PACKED FOR SHIPMENT. . 


BROWN 


WATERLOO SAW MILLS, 
73 to 85, McAlpine St., Glasgow. 


Telegrams ; “ Boxes, Glasgow.” 
Tele ephones : 566 and 567 a rgyle ; 567 Central. 


SEND cz BOOK LIST. 


POST FREE. 
H, Al ABAST’R, GATEHOUSE & C0., 4, udgate Hill, E.¢. 


| 


Fer Motormea, inspectors and Depot Workers. 
By W. Ae AGNEW. 
1s. 6d., Post Free ree 1S. 8d. 


H. ALABASTER, GATEHOUSE & CO., 


4, Ludgate Hill, London, E.C. 


JUST PUBLISHED. 
_ Cloth, 2s. Post Free, 2s. 2d. 


THE ELECTRICAL IGNITION 
OF PETROL ENGINES. 


J. W. WARR, A.M.LELE. 


| 
With Sixty Illustrations. | 


H. ALABASTER, GATEHOUSE @ CO., 
4, Ludgate Hill, London, E.C. 


WHITE ELECTRICAL INSTRUMENT CO. 


(Formerly Elec. Depi., JAMES PITKIN & CO.), 


2 & 4, GLOUCESTER STREET, CLERKENWELL, E.C. 


Telephone: 8660 CITY. 


PORTABLE INSTRUMENTS. 


Case.—Polished Teak or Mahogany, with Flap for protecting 
the glass; Cast Metal Covering Plate ; all metal parts 


VOLTOGRAPH LONDON. 


DESCRIPTION. 


WRITE FOR LIST. 


Nickelled ; dressed Leather Headle: for carrying. 
Iron cases can also be supplied. 


Dial.— 6-in. Silvered and Engraved.” 


These Instruments are fitted with Dead-Beat Move- 
ments, and can be used in any position. 


-—--— 
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ELECTRIC TRAMGAR HANDBOOK, 


For Motormen, Inspectors, and Depét Workers. 
By W. A. AGNEW. 


Sixth Edition. Limp Cloth, cut flush, round corners, red edges, 
demy 12mo, suitable for pocket (size 7 x 44). 124 Pages. 
77 Illustrations. Price 1S. Gd. net. Post Free Is. Sd. 


CONTENTS:— The Electric Circuit— Electric Tramways— 
Electric Tramcars—Controllers—Brakes—On the Road—Faults 
and Breakdowns—Index. 


THE ELECTRICAL IGNITION OF 
PETROL ENGINES. 


By J. W. WARR, A.M.1.E.E. 


60 Illustrations. 
An invaluable book for the Motorist and Motor Cyclist. 
2s. net. Post Free 2s. 2de 


Demy 12mo, cloth, cut flush, red edges, round corners, 
suitable for the pocket, 248 pages, 97 illustrations. 


3/- net, post free 3/3. 


THE PRACTICE OF ELECTRICAL 
WIRING. 


By DONALD SMEATON MUNRO, M.1I.E.E. 


CONTENTS: 
Chapter Chapter 
Foreword, XV. Blocks, Grounds and Fix- 


I, Introduction. ings. 
II. Historical. XVI. Accessories and Switching 
III. Methods of Distribution. Arrangements. 
1V. Wires and their Insulation, XVII. Distributing Boards. 

V. Joints and Trims. XVIII. Tools and Appliances. 

VI. Connectors and Looping. XIX. Wiring Plans. 
VII. Classification of Wiring XX. Procedure in Erection. 
Systems. XXI. Tests. 
VIII. Insulator Systems, XXII. Faults and their Causes. 
IX. Wood Casing. XXIII. Temporary and Portable 
X. Socket Systems. Wiring. 
XI. Screwed Tubing. XXIV. Mine Wiring. 
XII. Metal-sheathed Systems. XXV. Ship Wiring. 
XIII. Concentric Systems. XXVI. Fire and Life Risks. 
XIV. Outlet and Circuit Boxes. XXVII. aa 
ndex. 


HANDBOOK IN CABLE-BREAK 


LOCALISATION. 


Graphic Methods. The Calculator Board in Practice, 
By EDWARD RAYMOND:-BARKER, E.E. 


Demy 8vo, 68 Pages, 38 Illustrations. 
Paper Covers 1S. Gd. Post Free. Limp Cloth 2s. 


CABLE-FAULT LOCALISATION 


GRAPHS IN PRACTICE. 


By EDWARD RAYMOND-BARKER, M.I.E.E. 


24 Illustrations. 


A Companion Volume to Handbook in Cable-Break Localisation 
(Graphic Methods, The Calculator Board in Practice), by the 
same author. 


Paper Cover 18. Gd. Cloth Z2Suy Post Free. 


THE COMMERCIAL ENGINEER'S 


POCKET BOOK. 


ELECTRICITY SUPPLY. 


A Handbook for Publicity Department Managers, Electricity 
Supply and Contractors’ Representatives. 


By FRANCIS H. DAVIES, A.M.!.E.E 


Second Edition, Revised and Enlarged. Limp Cloth, cut 
flush, round corners, red edges, demy 12mo, suitable for pocket 
(size 62 x 32). 


Price 1S. Gd. net; Post Free Is. 7d. 


SECONDARY BATTERIES. 


A Practical Handbook for Owners and 
Attendants. 


By AN ENGINEER. 


Post Free 


Limp Cloth, cut flush. 48 pages. 25 Illustrations, 
including 10 Photo-engravings. Super Royal 8vo. 


Price 2/6 net; post free 2/8. 


GRAPHS IN A CABLE-SHIP DRUM-ROOM : 


NOTES FOR JUNIOR ASSISTANTS. 


By EDWARD RAYMOND-BARKER, 


Author of ‘‘ Handbook in Cable-break Localisation ; Graphic 
Methods; the Calculator Board in Practice.’’ 
**Cable-fault Localisation Graphs in Practice.’’ 


Reprints of Articles published in ‘‘ THE ELEOTRICAL REVIEW,”’ 
January 17th, 1913, et seg. With additional matter. 


THE WIRELESS OPERATORS’ POCKETBOOK 
OF INFORMATION AND DIAGRAMS. 


By LEON W. BISHOP. 
Cloth 4s. Gd. net Post Free 48. 9d. 


STORAGE BATTERIES, 


Their Theory, Construction and Use. 


By A. E. WATSON, E.E., Ph.D. 
Illustrated. 


Second Edition, Completely Revised and Enlarged. Cloth, 
Gs. Gd. net, Post Free. 


The “Electrical Review's ” Suggestions 


For dealing with 


APPARENT DEATH FROM ELECTRIC SHOCK 


should be in every Generating, Transforming 
and Motor House. 


Mounted on Cardboard, 18- each; Postage 3d. extra. 


H. ALABASTER, GATEHOUSE & 


4, Ludgate Hill, London, E.C. 
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THE 


ELECTRICIAN’S 


1914 


BIGGER THAN EVER. 
BETTER THAN EVER. 
BUT JUST THE SAME 


Bright J Rexine, with 
Red Cloth PRICE Insurance 
Is. net. 1s. 6a. net. 


REVISED THROUGHOUT. 


The new articles deal with 
important subjects as 
‘Electric Welding” (by Mr. 
R. J. Wallis-Jones, M.I.C.E., 
M.I.E.E.), Electric Heating ° 
and Cooking (by Mr. F. S. 
Grogan, the well-known 
“Tricity” expert), Electric 
Signs and Flashers, Electric 
Cranes and Lifts, Electro- 
Plating, Automatic Electric 
Lighting Plant, &c., &c. 


AS VALUE FOR MONEY 
IT STANDS UNRIVALLED. 


Of all Bookstalls and Booksellers, or 18. 3d. 
and 1s. 9d. post free from 


poe in a few days. 


~ 


ELECTRIC LIGHTS 
TURNED DOWN 
“LIKE GAS.” 


DIM-A-LITE 
is a portable attachment for dimming a single electric 


_ light. Small, neat, solidly made, finely finished. . 
DIM-A-LITE is not a luxury. Reduces power 


consumption to 1/4, 


Pull the Attachable 
chain— instantly. 
Get five ‘Indispensable 
degrees of : for 
light. Travellers. 


DIM-A-LITE—Fireproof, foolproof, unbreakable. 


No stock of electrical supplies is complete without the 


DIM -A- LITE. 


Also manufactured with Edison Screw. 


THE 


Benjamin Electric, Ltd., 


117, Victoria St., London, S.W. 
SIMON-BRUNSCHWIG & CO., 

7, Rue des Messageries, Paris, France. 
WIRT COMPANY, Philadelphia, U.S.A. 


Second Edition, Revised and enlarged. 


Price 1/6 net; Post Free 1/7. Limp Oloth, cut flush, 
round corners, red edges, demy 12mo, suitable for 
pocket (size 62 x 82). 


THE 


COMMERCIAL ENGINEER'S 
POCKET BOOK. 


ELECTRICITY SUPPLY. 


A Handbook for Publicity Department Managers, 
Electricity Supply and Contractors’ 
Representatives. 


By FRANCIS H. DAVIES, A.M.L.E.E. 


H. ALABASTER, GATEHOUSE & CO., 


4, Ludgate Hill, London, B.C. 
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THE HOME OFFICE REGULATIONS © 


FOR THE INSTALLATION AND USE 
OF ELECTRICITY IN FACTORIES, &c., 
NOW READ AS FOLLOWS :— 


“Instructions as to the treatment of persons suffering 
from electric shock shall be affixed in all premises 
where electrical energy is used other than at low 
pressure, generated or transformed above low pressure, 
and in any premises at low pressure in which the 


Home Office directs that they shall be affixed.” 


The “ELECTRICAL REVIEW'S” 
SUGGESTIONS 


(1LLUsTBATED) 


for dealing with 


APPARENT DEATH 


FROM ELECTRIC SHOCK 
Can be obtained at the undermentioned Prices. 


Mountea on Cardboard, Is. each; postage 3d. extra. 
Mounted on Linen, with Rollers, 1s. each, postage 2d. extra. 


4, LUDGATE HILL, LONDON, E.C. 
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High- F ITTIN GS 


TE RNS 


Send for our New 
List, comprising 
many tasteful and 
exclusive designs. 
Generous discounts 
——allowed.—— 


H. A. JACKSON 


AND CO,, 


Manufacturing Electrical 
‘ngineers, 


Caxton Works, 
Selfard, Manchester. 
Hammered Copper Lantern. 
Telegrams : oured, Manchester.” 
17s. 6d. Tel. Cntral Nos. 3833 & 5437. 


THE PERFECT SUBSTITUTE 
ron SLATE ano MARBLE. 


DESCRIPTION. 


Rhadoonit is a substance of dense texture, black in colour, 
about rds the weight of slate, and of a somewhat ‘‘ stony ’’ 
nature. It is easily sawn and drilled, is fireproof (in the 
ordinarily accepted meaning of the term), is absolutely 
non-hygroscopical, and will not warp. 

The price is quite reasonable ; it is mechanically strong ; 
and is made only in the form of slabs in any thickness from 
8-in. to 14-in., and in sizes from about 8-in. aquare to 6 ft. x 
8 ft. 3 in. 

It offers an enormously high Insulation resistance 
even after long immersion in water. 

The appearance is quite good, and each slab is polished on 
both faces, and the front edges champered. 

It is mot suitable for immersion in oil, nor the with- 
standing of sustained high temperatures. 


Sole Agent for United’ Kingdom— 


CHARLES A. MULLER, 


10, Arcade, Westgate, 
BRADFORD. 


Large Assorted Stocks kept in Bradford. 
Tel. No. 2229. 


POPE'S EXTEND 
THEIR WORKS 


The announcement was made in the editorial 
columns of last week's papers. Extension 
has been necessitated for many reasons. 
Our business is growing—our lamp is getting 
more widely known and used than ever— 
and we are anxious to maintain the prompt 
service that we have endeavoured to give 
always to our customers. 


We positively assert that there is no finer 
lamp for the user and no finer lamp for the 
contractor to handle than the “ELASTA” 
Lamp. 


AS 
TA’ 


INFRINGE NO PATENTS 


and our idemnity holds good. The 
“ELASTA” Lamp is the lamp that lacks 
nothing. You cannot name one feature that 
you want embodied in a lamp that you 


cannot find in an “ELASTA.” 
You want strength The “ELASTA” 


has not only the initial strength of the drawn 
wire lamp, but it maintains this strength 
throughout its life,and doesnot become brittle. 
You want efficiency. The “ELASTA” 
in actual tests has shown itself to be the 
most efficient—and it does not lose brilliancy 
through blackening. 

Now answer this question; If you cannot 
get more value in other lamps, why pay 
more for them ? 


Write for our terms to-day. 


Popes Electric Lamp 


CO., LIMITED, 


Also Makers of all types of Carbon Lamps. 
HYTHE RD., WILLESDEN, LONDON, N.W. 


Telegrams —“ Planetary, Kensal, London.” 


Telephone —Willesden 1170. 
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LAMPS 


| Important Notice 


JUDGMENT 


THE OSRAM LAMP WORKS, LTD., beg to inform the Trade and 
the Public, that on November 26th, 1918, in the High Court of Justice, 
Chancery Division, Mr. Justice Astbury GRANTED AN INJUNCTION 
against the ORO LIGHT & GENERAL SUPPLY CO., LTD., 
36, Cock Lane, Snow Hill, E.C. (in default of defence), in the action against 
them instituted by The Osram Lamp Works, Ltd., for infringement of 
OSRAM Patents 23,899* of 1904, and 18,622 of 1906 (the validity of 
which has been certified by the Court ina previous action) by the sale of 


ORO LAMPS 


stated by the Defendants to be manufactured by the Wolfram Lampen 
Aktiengesellschaft of Augsburg, Germany. 
IT WAS FURTHER ORDERED that the Defendants deliver up 


to the Osram Lamp Works, Ltd, or destroy in the presence of their — 


representatives, all such infringing lamps in their possession, and that an 
enquiry be held to ascertain what damages have been sustained by such 
infringement, and that the Defendants pay the Osram Lamp Works, Ltd., 
their fall costs, charges and expenses in the action as between solicitor 


and client. 


WARNING! Dealers in and users of similar 


infringing lamps wilt be proceeded against. 
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*ENDEE”’ 


PUMPS 


with Patent Valve arrangement, enabling direction of 
flow through the machine to be reversed. 


AIR COMPRESSORS. BLOWERS. 
VACUUM PUMPS. FANS. 

PNEUMATIC DESPATCH SYSTEMS. 
PORTABLE SETS. WATER PUMPS. 


PA PAPAS 
Contractors to H.M. Post Office. 


NORMAN DICKSON, PRINGLE & CO., Engineers, 


25, VICTORIA STREET, LONDON, S.W. 
Telephone: 1602 Victoria. Telegrams: ‘‘ ENDEEPBE. Vic., LONDON.” 


Portable Electric Driven Blowing Set. 


SEPARATED 
By using our “alll IE 
Patent Device § = Completely Walled-in 
Under your Machinery. BASES 
BAVANT TE (Regd. Design). 
5 SIZES 


Patent Iron-Framed 
Cork Plates 


For Your Foundations. 
Thousands H.P. Isolated 


15 to 100 amps. 


Steam, Gas, — Engines, 
otors, &c. 
4 1,000 KW. Rotary Converter on Patent Isolators. Write for Particulars. ti S. BILL & C0., Lt 
oy 
| The BRITISH ANTI-VIBRATION and NOISE Co., Ld. 146, Queen’s Road, 


"Phone; LASGOW OFFICE: 
5, Lloyd's Avenue, London, E C. Sr. VINCENT ST. 
Wires Antinoise,’’ Fen, London. 


ASTON. 


HIGH-SPEED 
FORCED LUBRICATION 
GAS ENGINES 


IN SIZES FROM 


30 to 1000 


Manufactured with the same 

care and by the same 

SKILLED ARTISANS as the 
WORLD RENOWNED 


400 B.H.P.GAS ENGINE. _Just supplied to 


STEAM ENGINES The WANGANUI BOROUGH COUNCIL 


BROWETT, LINDLEY & CO., Ltd., 


STRAND, LONDON. 
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Special Dynamo Brushes. 


P, RINGSDORFF, 


Dynamo & Carbon Contacts 
of Every Kind. 


Agents tor the North-East Coast: Messrs. Hanson, Brown & Co., Ld., Miduiesprough 


Patent 


IITCHES 
RATED 


etely Walled-in 


ASES 


egd. Design). 


SIZES 


100 amps. 


&60., Lid, 


jueen’s Road, 
LSTON, 


d to 


Street, 


MADE IN 
SEVEN SIZES. 
}” to hole. 


SEND FOR 
FULL PARTICULARS. 


USED FOR FUSE WIRES. 
Makes a Sound 
ELECTRICAL 
TERMINAL 


without Solder. 


For Cables and Wires 
of all descriptions. 


ROSS COURTNEY :,;”’ 


ASHBROOK WORKS, LONDON, N. 


‘SISSON’ 


Patent High-Speed Enclosed 


SELF-LUBRICATING ENGINE. 
For Direct Coupling to Pumps, Dynamos, Fans, Blowers, &c. 


Full Particulars on’ Application to— 


W. SISSON & Co., Ltd. 


GLOUCESTER. 


Tels.: Sisson, Gloucester.” Tel. : No. 57, 


Gas EngineCo.,Ld. 


Grand Prix, Turin Exhibition, 1911. 


“NATIONAL” TANDEM VERTICAL TYPE 450 B.H.P. GAS ENGINE AND SUCTION GAS PLANT. 
These Engines are also built in sizes ranging from 300 H.P. to 1,500 H.P 


Sultable for working with: 
TOWN GAS, PRODUCER GAS, BLAST FURNACE GAS and OOKE OVEN GAS. 


WRITE FOR CATALOGUE. 


Works & Office: Ashton-under-Lyne, MANCHESTER. 


.. London Showroom: 75a, QUEEN VICTORIA STREET, LONDON, E.C. 
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Over 300 Electric Light Station Furnaces 
stoked by “PROCTOR” GHOVEL GTOKERS 


Darlington, Southport, Tynemouth, Wigan, Harrogate, Bournemouth, 
Huddersfield, Batley (to mention a few), selected the ‘‘ PROCTOR” STOKER 
and MOVING FIRE BARS to take the place of the expensive hand-firing 
method—they did so because money could be saved on the wages bill and cheaper. 
coal could be used also—another saving—so the money expended on the 
“ PROCTOR” STOKER installation is all coming back, back again in the 
annual saving—but the '‘ PROCTOR” STOKER has such a long working life 
that after handing back its own cost—it makes a handsome PROFIT for the user! 
—while the cost of upkeep is not worth mentioning. 


“‘PROCTOR’S”’ COAL ELEVATOR fitted with the PATENT RAM FEED 
BOOT—and used in conjunction with the STOKER—makes the Boiler House run 


JAS. PROCTOR, LTD.’ 
HAMMERTON STREET, 


IRONWORKS, Itself. The RAM FEED BOOT makes every bucket carry a FULL LOAD 
every journey—NO JAMMING can occur—and the WEAR and TEAR is 
BURNLEY. 75 PER CENT. LESS than in the ordinary elevator. 


“CAMPBELL” Tandem Gas Engine, with Throttle Governor, 350 B.H.P., 
Driving a Yorkshire Cotton-Spinning Mill. 


Horizontal Single Cylinder, Twin Cylinder and Tandem Engines, 
fitted with our improved “Variable Quality” Throttle Governor, are 
specially adapted for driving Dynamos, Spinning and Weaving 
Machinery, and similar drives requiring very even turning. 


The CAMPBELL GAS ENGINE CO., Ltd., 
HALIFAX, ENGLAND. 


PAPER, RUBBER and GUTTA PERCHA 


INSULATED 


CABLES 


Copper, Bronze and Galvanised Iron Wires 


FOR 


TELEGRAPH and TELEPHONE purposes. 


FELTEN & GUILLEAUME Gariswerk, A.G., 


MULEEIM-ON-RHINE. 
Agents for the United. Kingdom! 
For Insulated Wires and Cables for Electric Light, Transmission of Power, 
Rail Bonds, and Rubber Manufactures: 
5 H LON w.c, 
er Manufactures 


For al) oth 
W. F. DENNIS @ CO., 49, Queen Victoria Street, LONDON, E.C. 
Telegrame: Bredennis, Cannon, Telephones: Bank 68 (tue 
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GREETINGS. 


The 


Directors, Management and Staff 


of the 


EDISON SWAN 


UNITED ELECTRIC LIGHT CO., itd., 


Wish all their Customers 


HAPPY CHRISTMAS 


AND 


PROSPEROUS NEW YEAR 


— 
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F. REID, FERENS & Co., 


ORCHARD STREET, 
NEWCASTLE-UPON-TYNE. 


Specialists in the erection and repair of all types of chimneys. 
Steel or Brick Chimneys heightened or repaired without stoppage 
of works. 

Cooling Towers painted with our special Compound 
to prevent Rot. 
ESTIMATES FREE. DISTANCE NO OBJECT. 

Telegraphic Address : “CHIMNEYS, NEWCASTLE-UPON-TYNE.” 


POPULAR PRICES mean Big Sales. 


Lighthouse Radiators, 1000 watts, 12/6. 
” ” 2000 ” 20/-. 
” ” 2000 ” 25/-. 


(with Two Switches), 
Airship Radiators, 300/500 watts, .7/6. 
As supplied to L.C.C. and leading Supply Cos. 


The LIGHTHOUSE RADIATOR CO., Ld. 


Telephone: 1900 CENTRAL. 529 CITY. WOKING. 


E.E.C. MOTORS 
ann GENERATORS 


DIRECT AND ALTERNATING CURRENT. 


HIGHL) EFFICIENT AND THOROUGHLY RELIABLE. 
FURNISHED 10 MEET ALL REQUIREMENTS. 


For particulars and prices apply— 


ELECTROMOTOR EQUIPMENT COMPANY, Ltd., 


59-65, Paul Street, Finshury, London, E.C. 


Telegrams: ‘‘ Equilectro, London.’’ Telephone: 10289 Central. 


OF EWERY DESCRIPTION TO 


Dynamos & Motors 


D.C. MOTOR, RAINPROOF TYPE H. 
PROMPTLY AND EFFICIENTLY —" 70. 


REPAIRS 


GLASGow . 


Patentees and Manufacturers of 


HOWBEN’S Forced Draught. 


WALLSEND-HOWDER 
Oil Burning System. 


Fans for Suction Cravght, 
Ventilating, etc. 


Patent Combination Water 
Tube Boilers, 


Steam Turbines of the 
“IMPULSE” Type & 


HIGH-SPEED STEAM EHGINES, 


1,000 KWT. “ HOWDEN” TURBO: ALTERNATOR, 
Installed at 
Messrs. James Scott & Sons, Ltd., Dundee. 
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THE WALSALL 
ELECTRICAL 


WALSALL 


Telephone :—No. 45 WALSALL. Telegrams :-—ELECTRICAL. 


Buy your Meters 
LOWEST PRICES. : from and et 
HIGHEST QUALITY. WALSALL MAKE. 
The 


We state without fear o1 Oldest Established House 


METERS 


weekly output of 
in the British Isles. 


AMMETERS 
VOLTMETERS 


exceed any other com- 


OUR EXPERIENCE 
IS UNEQUALLED. 


UNSURPASSED. 

Apply for CATALOGUES 

COMPETITIVE. 


LONDON :—L. H. EULER, 
102, Fenchurch Street, E.C. 
GLASGOW :—PATERSON & SERVICE, 
38, Bath Street. 
Telep. No. 3821 Douglas. Teleg.: ENLIGHTEN. 
SHEFFIELD :—The Hallamshire Electrical Co., Ltd., 
16, Carver Street. 
Telep. No. 879 Central. 
NEWCASTLE :—J. GLEDSON & CO., 
48, Blackett Street. 
Telep. No. 2224 Central. § Teleg.: RADIATE. 
BRISTOL & SOUTH-WEST OF ENGLAND :— 
C. M. SIMPSON, 
4, St. Augustine’s Place, Bristol. 


We execute orders same day 
as received if required. ae 


| | 
e 
9-in. Sector Ironclad, Aluminium Front, : 
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! 
4 
— 


jz 


38 


NEW 
MODEL 
LAMPHOLDERS. 


PATENTED. 


Interior 
24 showing 
=| absence 
VY of Live 
Metal at 
ait China. 


Interior 


0 


End. 


Insulated Dome. 


“New Model” Lampholders are known and 
appreciated throughout the Electrical Trade. 
They are absolutely standardized, perfectly finished 
and of* uniform High quality throughout. 
The special (patented) design of interior facili- 
tates wiring. Only 2 holes through the 
china gives additional strength as compared 
with the ordinary form of interior and there is 


NO LIVE METAL AT TOP OF CHINA 
AND THE 


DOMES ARE INSULATED LINED. 


The Metallic 
Seamless 
Tube Co., Ltd., 


Electrical Supplies Dept., 
Meta House, Corporation St., 


BIRMINGHAM. 


LONDON 13, Charterhouse Bldgs. 
LIVERPOOL 


- 19, South John Street. 
MANCHESTER 13, Chapel Street. 
LEEDS .- - - - 13, Park Place. 
NEWCASTLE .- 17, Eldon Square. 
SWANSEA .- - 33, St. Helen’s Road. 


PLYMOUTH - 339, Flora Street. 
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62 Berners Lonpon, V/. 


THE MOST EFFICIENT ELECTRIC | 


CLEANER SHOWN READY FOR USE 


Licensed under Booth’s Patents. 


Good Lighting 
is a Valuable Asset 
in Business ~~ 


—but how few business men really give thought or 
attention to this important subject ? 

O apprtetiate the huge DVANTAGES possessed 
differen ce hetweer good ¥ Adnil System are— 
and tad lighting—beeween equal distribution of fight ; 
economical and expensive absence of glare and consequent 
lightin ng—you should “obta'n Practically 


rticularsofthe Adnil Invested no shadows No upkeep costs. 
rect Lightitg System, No attention. Low initial cost 


WRITE TO-DAY AND WE WILL TELL YOU. 
HOW YOU CAN IMPROVE YOUR ‘LIGHTING 


ADNIL ELECTRIC ‘CO. LTD. 
Adnil Buildings, Artillery Lane, E.C, 


~ MAKE A NOTE 
OF THE NAME 


A 


SYSTEM OF LIGHTING 


i 


Your Opportunity 


is to carry a Stock of these 


FITTINGS. 


ir 


THE NATIONAL BOILER 


and GENERAL INSURANCE CoO., Ld. 


Established 1864, 
Head Office :—ST. MARY’S PARSONAGE, MANCHESTER. 
London Office :—60, QUEEN VICTORIA STREET, E.C. 


INSPECTION & 


INSURANCE of 
DYNAMOS, 
MOTORS, 
BOILERS OF ALL CLASSES, 
STEAM, GAS OR OIL ENGINES, 
HOISTS & LIFTS, &o. 
SPECIFICATIONS PREPARED AND ADVICE GIVEN re NEW BOILERS, 
ECONOMISEARS, SUPERHEATERS, ENGINES, &c 
Economic Tests of Steam Power Plant, Investigations and 


Reports In Cases where Coal Economy, &c., Not Satisfactory 


EDWARD G. HILLER, B.8c., M.Inst.C.E., M.I.Mech.E., 
Ohtef Engineer and General Manager. 
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30-B.H.P. VARIABLE SPEED MOTOR. 


CONTRACTORS TO ADMIRALTY, WAR OFFICE, INDIA OFFICE, CHIEF BRITISH AND FOREIGN RAILWAY CO.’S, &, 


CONSTANT 


OR 
VARIABLE 
SPEED. 


Fig. No. 361. 


OLDHA 


NEW DESIGN 


MOTORS 


WITH BALL BEARINGS. 


THE CRYPTO ELECTRICAL 


155c, Bermondsey Street, 
LONDON, - 


*Puones: 12830 & 12881 Central ; 2807 Hop. 
Wires 


Make a Big Point 
Quality in 1914. 


—It’s the only way to make and enhance a 
reputation—Your clients will appreciate 
Quality—and it will therefore be to your 
advantage. 
We supply only Tip-Top Quality mens and 
can quote right prices. Please 
get them. 
We want your enquiries.——— 


“‘Commutator, Berm., London.” 


BRISTOL:— — 
79, Victoria Street. 
*Phone 2319, 
GLASGOW :— 
19, Waterloo Street. 
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Trade Mark Trade Mark 


BIRMINGHAM. 


PATENT 


HOME 
OFFICE 


FUSE 
BOARDS. 


REGISTERED DESIGN. 


Home Office Requirements 
fully met. 


Live metal enclosed to pre- 
vent accidental contact with 
the Hands. 


Battens Hinged to give easy 
access to Terminals. 

Enlarged View Showing 
Arrangement of Terminals. 


Wood or Iron Cases. / 


SALES DEPOTS: 


al Belfast : 
ondon : irmingham : asgow : J. ARDREY, 


217, Shaftesbury Avenue, W.C. Kings Road, Hay Mills. 221, St. Vincent Street. 48a, High Street. 


BABCOCK 


PATENT LTD. 


WATER-TUBE STEAM BOILERS 


OVER 10,000,000 h.p. Land Type Installed 
2,800,000 h.p. Marine Type{ or on order. 
MAKERS OF: ‘ 
White-Forster Water-Tube Marine Steam Boilers. 
Steam Superheaters. Mechanical Stekers. Economisers, 
FPeed-Water Heaters. Water Softeners 


Structural Steel Work. and Purifiers. Electric Cranes 
Steam Piping Plants. Steel Works Chargers 


Oriel ‘House, Farringdon St., London, E.C. 


Works :—RENFREW, SCOTLAND. Babcock & Wiicox Boiler fitted with Patent | Superheater and Chain Grate Stoker. 


Printed by Witx1am Care, Lrp., 147-150, Gt. Saffron Hill, Charterhouse {3f., and Published by the Proprietors, H. ALaBasteR, GateHouse & Co., 4, Ludgate Hill, London 
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THE REVIEW. 


Protected by Patents. 


(1) Bermuda Cathedral. (2) St. Wilfred’s College, Oakamoor. 
(3) Broxford Hall, Derbyshire, 
(4nd 5) Craigdunn Castle, Cullybacky, shcwing the old water mill by which the energy is generated. 


A few recent installations carried out with the HENLEY WIRING SYSTEM. 
The economical system that is equally suitable for the Cottage or the Castle. 
Quickly installed with the minimum of _ discomfort to the occupants. 
Ask for new illustrated booklet G 83, if you are interested, and enclose your 
trade card for a catalogue and discounts, if you have not received them already. 


W. T. HENLEY’S. TELEGRAPH WORKS CO., Ltd., 


BLOMFIELD STREET, LONDON, E.C. 
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LTD., 


Take this opportunity of thanking 
their customers for favour during the 


past year, and to wish them a 


Very Happy Xmas 


and a 


Prosperous New 


Year. 


1, Felix Street, Westminster Bridge Road, 
LONDON, S.E. 
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LARGE MACHINES. 


ECAUSE we have managed to build up quite a business 

in comparatively small machines, many people think that 

we make nothing else. This is a mistake. We have built 

some of the largest dynamos and motors this side of the 
Atlantic; and are building them continually, to order. 


~ 


All our machines, large or small, embody the same UNION 
qualities—high efficiency, sound design and construction, con- 


servative rating, reliability. 


Let us quote fur your next job—large or small. 


SARK S!. souTHWARK, toNDONSE 
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@ foilowing information 1s published in the interests of electrical contractors and others who are seeking for openings for new business, 


expense is incu 


in the production of this column, and every care is taken to ensure that the information is new and accurate, 


but it will be understood that in a matter where so many correspondents are engaged, and where the amount of i i 
large, this cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully investiansee? ae a a ae 


ABERDEEN.—Shops in Hollybank Place, for J. Wallace, merchant;  J/ 
Cameron, architect. New ‘Municipal buildings; The Surveyor.~/ 

ABERTYSSWG_ (CarpiFr).—50 houses, for The Tredegar Iron & Coal 
A. F. Webb, architect, Tredegar Chambers, Blackwood, Mon. ~ 

ALSAGER (Starrs.).—Pumping station, waterworks, for the U.D.C.; F. W. 
Stocks, Engineer, Town Hall Chambers, Middlewich. re 

ARMITAGE (Starrs.).—New Council schools at Armitage and Mavesyh 
Ridware, near Rugeley, for Education Committee; G,- Balfour, 
Education Offices, Stafford. A 

ASHBY-DE-LA-ZOUCH.—Extensions to premises, for C. H. Parsons & Bro., 

Ltd. 


ASHTON-UNDER-LYNE.—Secondary school, for Lancs, Education Committee; 


he Secretary. 
ATHERSTONE.—New water works at Birchley Heath; H. J. Coleby, Surveyor 
to U.D.C. 
BARNES.—Extensions to laundry, Glentham Road; -W. Lowe, _ builder, 
Castelnau. 
BLACKPOOL.—Alterations to the South Shore Hotel; Licensee. 
BOLTON.—New Church of England school, etc., for All Saints’, Moses Gate 
(£2,000); Rev. A. R. Swallow, Vicar. 
BOURNEMOUTH.—Conveniences, Undercliffe Drive, for T.C.; F. W. Lacey, 
Borough Engineer. Enlargement of the Church of the Jesuit 
Fathers. 
BRADFORD.—Reinstatement (after fire) Palmerston Buildings, Manor Road; 
W. A. Ross, architect, 9 & 10, Parkinson Chambers, Hustlergate. 
Enlargement of Manningham Road Primitive Methodist school ; 
The Trustees. 2 
BRENTWOOD.—Alterations and additions to Victoria Arms Hotel, Ongar 
Road, for Gray & Sons, Chelmsford; A. T. G. Woods, architect. 
BURSLEM.—Billiard hall, for Willie Holt Co., Ltd., Burnley; Watkin and 
dams _ architects. 
BURY.—New place of worship for Limefield United Methodists; Rev. G. 
Kilgour, 
CASTLEFORD.—New church; for St. John the Baptists, Lock Lane; Rev. 
A. L, Curry, Vicar. of Allerton, Bywater? 
CHATHAM.—Confectionery stores, Albany Road, for T. Schollar. Additions 
to ‘music hall, -High Street,“for L. B. Barnard. Additions to 
Coachmakers’ Agms, High Street, for Styler Winch, Ltd., brewers, 
Rochester. ~ 
CHELMSFORD.—New school in Bradford Street; The Secretary, Education 
Committee. School clinic, for Education Committee; The Secretary. 
CLOWNE (Dexsysuir£),—Refuse: destructor; J. T. Pears, Surveyor to R.D.C, 


COLWYN BAY.—Refuse destructor at Bronynant; W. Jones, Surveyor to 


COVENTRY.—Permanent Church of England, at Earlsdon; Rev. E. W. 
Bryan, Curate-in-Charge. New mission buildings on Gosford Park 
Estate; Rev. J. H. Travers, Vicar of All Saints’. 

DARTFORD.—Cemetery chapel and “lodge, U.D.C.; Surveyor. New fire 
station, for U.D.C.; S. F. C. Churchward, architect, 1, High 
Street. 


DARTMGUTH.—Elementary school; City Architect, 1, Richmond Road, 
Exeter. 


DEVONPORT.—Infants’ school, College Road; W. H. Crang, Director of 
Education, 27, Ker Street. 

DEWSBURY.—New branch stores at Smithies, for the Dewsbury Co-operative 
Society. 

DONCASTER.—New cinema in High Street, on Mr. Bassett's premises, for 
a Local Syndicate. 

DUNDEE.—New school in Balfour Street, to cost £18,000; Jas. Langlands, 
architect. Alterations to premises, Hilltown, for McKenzie and 
Campbell. Alterations at Lochee Road, for W. Fergusson & Sons, 
Ltd. Picture theatre, Long Wynd, for H. Morrison. Warehouse, 
West Street, for F. Stevenspn” = 

DUNFERMLINE.—Sanatorium at Heather. Park, Townhill; W. R. Maxwell, 

ENFIELD.—Extensions to Wesleyan church; The Trustees. 

FOLESHILL (WarwicksuireE).—Housing scheme; Surveyor to R.D.C. New 
Roman Catholic schools; . Horner, Secretary to Education 
Committee, Coventry. 

FRIZINGHALL.—Rebuilding of Bradford Corporation sewage works; The 
Surveyor. 

GAINSBOROUGH.—Development of Lea Hall Estate for residences; W. 


Boynton, Moortown, Lincoln. 4 


GATESHEAD.—School in King Edward Street;, R. T. Edington, Clerk to 
the Education Committee. 

GRANTHAM.—New elementary school in Harlaxton Road; G. E. Sandy, 
Secretary to the Education Committee. 

GRAYS.—Additions to hospital for the Hospital Board (£3,164); C. M. 

GREAT DRIFFIELD.—Additions to°Counci! school, for East Riding Education 
Committee; J. Bickersteth, County Hall, Beverley. 

HARROGATE.—Detached residence, Stokelake Street and Kingsway, for 
Arthur Lister. Place of Worship, Skipton Road, for the Trustees 
of Bilton Congregational Church; Rev. H. J. Rust, Pastor. 

HAXEY (near GainsBorouGH).—Public hall; Clerk to P.C. 

HERTFORD.—Alterations and additions to Moat House, Hertingfordbury ; 
Avis & Booker. 

HOPWOOD (near HeEywoop).—Rebuilding (after fire) of Hopwood Mill Co's 
mill, Pretoria Street (£3,000.) 

HYDE.—New school adjoining Greenfield Estate; S. Ashworth, Secretary to 

the Education Committee. 

IPSWICH.—New Public Health Offices, for the Corporation; The Surveyor. 

LANCASTER.—Public conveniences (£1,680); A. G. Bradshaw, Borough 
Surveyor. 

LEEDS.—Intirmary extension; J. H. Ford, Clerk, B. of G., South Parade. 
Picture house, Brudenall Road and Queen's Road; .T. Winn and 
Sons, architects, Albion Street. 

LEICESTER.—Church, on site of the temporary Church of the Holy Apostles 
(£5,000); Everard, Son & Pick, architects, 6 Millstone Lane. 

LEWES.—Elementary school in Western Road, St. Annes; E. H. Fuller, archi- 
tect, High Street. ‘ 

LINCOLN.—New infirmary; W. Watkins, architect, St. Edmond'’s’ Chambers, 

; Silver Street. 

LINLITHGOW.—Sanatorium, for South-eastern Counties; County Clerk. 

LIVERPOOL.—New premises for Warbreck Moor Wesleyans (£5,348); Rev. 
E. Brentnall, 155, Stanley Road, Bootle. Cinematograph hall at 
63, Brunswick Road, 54-60, Greenside, and 1-17, Tichborne Terrace, 
for E. Haigh, 61-63, Pembroke Place. New St. Gerard Majella 
Roman Catholic mission hall, to relieve St. Sylvester, St. Anthony, 
and St. Alphonsus missions; Very Rev. Canon Pinnington, St. 
Alphonsus’ Presbytery, 109-111, Great Mersey Street. Rebuilding 
(after fire) St. Annes’ Church, Aigburth Road (£2,000); The Vicar. 
Sanatorium, for City Council; The Surveyor. 


LLANFYLLEN (Most.).—Extension of County schools; The Governors, 


LONDON (E.C.).—Extension of premises in Lombard Street, for Barclay and 
Co., bankers. 

(W.C.).—Branch offices, Carev Street, Chancery Lane, for the Clerical, 
Medical and General. Life Assurance Society;.Dunn, Watson, and 
Curtis Green, architects, 35, Lincoln's Inn Fields, W.C.; Falkner 

and Sons, .builders, Ossory Road. 
N.).—Additions te Enfiekt Wesleyan chapet; The Trustees. 
(Hoxton, N.).—Factory. at sear. of Times. wharf, New. North Road. 
Cinema, Pitfield Street, on site of L.G.O. Co’s stables. Factory 
at 14, Wharf Road. ES = 
(Barkinc, E.).—New Post Office, for H.M. Office of Works; Secretary, 
Storey’s Gate, S,W. 
(BerMonpsty, S.E.).—Working dwellings, Plough» Road and Clifton 
et F. Monson, “architect, Finsbury House, Finsbury Pavement, 


(Acton, W.),—Reference library over existing reading room; F. Sadler, 
surveyor, U.D.C. Offices. Additions to factory at Midland Terrace; 
W. Whittey & Co. Extension of chapel at Newton Avenue; G. 
Thomas, builder. Building at East Acton; The Secretary, Acton 
Golf Club. 

(Eauinc, W.).—Tuberculosis dispensary at Green Man Lane; H. T. 
Wakelam, County Engineer, Guildhall, Westminster. Additions 
to “ View . Point,’ North Common Road; “Moscrop-Young and 
Glanfield, 20, Brook Street, W. Extension of 5, Uxbridge Road: 
J. Griffin & Sons, 41, Ealing Broadway. 

(HAMMERSMITH, W.).—Rebuilging 148, King Street, for Mr. Millwood. 

(St. Pancras, N.W.).—New town hall, for B.C.; The Surveyor. Ex- 
tensions to Maple & €o’s. premises, corner-of King Street and 
Camden Street; Architects’ Department, Maple & Co., Ltd. 

(WiLLEspEN, N.W.).—Factory, Cobbold Read; Willesden. Green, for 
Christopher Dodson, Ltd., coachbuilders; Prickett & Ellis, archi- 
tects, 57, Chancery Lane, WC, Extensions. to the Twyford Abbey 
laundry, Barret’s Green Road, Acton Lane;. G. A. Sexton, ~archi- 
tect, 42, High Road, Kilburn, N.W.. Housing. scheme at sewage 
farm; C. Robinson, Boroush Engineer. Church in. Oxgate Gardens 
and Oxgate Lane; W. H. White & Son, architects, 15, Eldon 
Street, E.C. a5 

(LavenveR Hitz, S.W.).—Alterations at. Primitive.” Methodist- Sunday 
school premises; The Trustees. 

(Wanpswortn, S.W.).—Erection. of St. John. the ‘Divine church hall, 
Garratt Lane; Dove Bros., Ltd., builders, Cloudesley, Place, Isling- 


ton, N 
MAIDENHEAD.—Detached residence, Maidenhead Thicket, for W. Grav. 
Additions to ‘‘ Taurmead,*’ Boulter’s Lock, for. W: Bullock. 
MALVERN.—Re-instatement (after fire) of business premises (lit by electricity), 
or D. Jackson, hairdresser, Orleans: House; Church Street. 
MANCHESTER.—Alterations to Rusholme. branch library; City . Architect, 
Town Hall. 
MORECAMBE.—Erection of conveniences in Lord Street, for: B.C. 
NEWARK.—New premises in Market Place, for The London, City & Midland 


Bank. 

NEWCASTLE-ON-TYNE.—Alterations. and improvements to St. Anthony's 
Church of England school; Rev. J. R. Trotter, St. Anthony's 
Vicarage. Farm institute within 20 miles of- the city, for the 
Durham C.C.; J L. Robson, County Secretary for Higher 
Education, Shire Hall. 

NORTHAMPTON.—Alterations and additions to Welford Road hospital, for the 
T.C.; A. Fidler, Borough Engineer. ‘ 
NORTHOP (Funtsuire).—Hospital between Northop and Halkyn (£14,000); 

Evans, County Surveyor, Mold. 
NORWICH.—Workshop at Duke Street, for the Electricity Committee; City 
Electrical Engineer. 
OLDHAM.—New public washhouse, for Oldham Corporation (£3,300); The 
rveyora 


u 
PAULTON (Somersst).—Picture -paface; W. F. Bird, architect, Midsomer 


Norton; C. Meredith, builder, Kingsdown Parade, Bristol. 


' PENDLEBURY.—Structural- alterations. at Duke of Wellington Inn; Seed 


and Co., Ltd., brewers, Radcliffe, Manchester. 

PENGAM.—New school at Cefn Forest, for the Rhymney School Managers; 
The Secretary. 

PERTHSHIRE.—Structural improvements at Glenalmond College; H. J. 
Bell, C.E., Perth. 

PETERBOROUGH.—Public billiard hall, Broadway; A. W. Ruddle, architect. 
Electrical installation at. St. Paul's church, New England, and 
also at Church Hall. 

QUEENBOROUGH (Kent).—Re-erection (after fire) of glue factory (£20,000), 
for the Sheppey Glue and Chemical Co., Ltd.; C. R. Stevens, 
Managing Director. 

RICKMANSWORTH.—Alterations and additions to premises, High Street, 
for the Home & Colonial Stores, Ltd. 

SEAFORD.—Rebuilding (after fire) school. hall, for the Congregational church. 

SHEFFIELD.—New children’s hospital, for B. of G.; The Surveyor. 

SHIRLETT.—Extension of King Edward memorial premises, for the Execu- 
tive Committee of the Association for Prevention of Consumption 
for County of Salop. 

SOUTH SHIELDS.—Sewage disposal works for Boldon parish (£2,000); Rk. 
Clarkson, Surveyor to R.D.C. New first-class continuous cinema. 

STALYBRIDGE.—Restoration of Holv Trinity church; Rev. C. Sutcliffe, Vicar. 

STIRLING.—Improvement at the Craigs (£3,000); Burgh Surveyor. 

STROUD (Gtos.).—Rebuilding of Woodchester Parsonage, for Rev. F. Smith. 

SWANSEA.—Underground convenience, High Street, and baths and pavilions, 
near . Swansea Bay. station; A. D. Jenkins, estate agent, 
Town Hall. 

SWINTON.—New school at Moorside; W. T. Postlethwaite, Secretary to the 
Education Committee. : 

THORNE (DoncastEr).—-Adaptation town hall as picture palace. 

THURLES.—District school, for the County of Tipperary; the Secretary, School 
Committee. 

TORQUAY.—Detached residences; F. G. Moore, architect, 9 & 10, Fleet Street. 

TYNEMOUTH.—Y.M.C.A. buildings, Bedford Street; A. B. Plummer, archi- 
tect, 13, Grey Street, Newcastle-on-Tyne. 

WARDLE (near Rocupate).—New engine house and sheds in Hollingworth 
Road, for Alderbank Colliery Co. 

WESTGATE (Yorks.).—New schools for Toller Lane United Methodist Church 
(£3,000); Trustees. 

WEYMOUTH.—Villa residences, Roman Road, Radipole, for A. J. Samways 
Houses, Verne Road, Rodwell; J. Board & Son. 

WINCHFIELD (Hants.).—Orphanage, on the Long Sutton Estate, for the 
late Lord Wandsworth’s Trustees. 

WINDSOR.—Extensions to baths (£3,562), for the T.C.; E. A. Stickland, 
Borough Surveyor. 

WREXHAM.—New premises, for the County School for Girls (£10,000), for 
the Governors. 

YELVERTON (near TaviSTock).—Re-erection (after fire) of business premises, 
for Mr. Roberts, chemist and druggist. 

YORK.—New Primitive Methodist church at Burton Stone Lane; Rev. J. 

+ Reavley, Superintendent of York Primitive Methodist First Circuit. 
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son, and 
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(Prov. Patent No. 29,774/12). 
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Midland 


Illustration shows Box with Switch and Fuse Covers removed. 


thony's 
thony's 
for the 


Higher 


for the 


ee Substantially designed and embodying the following 


important features : 


_ 1.—The cover can only be opened when switch Is off. 


Seed 


agers 2.—Live terminals protected so that when cover over fuses Is off, they cannot 
be touched. 


“em 3.—Current cannot be switched on until cover over fuses Is closed, and plug In 
0,000, circult. 

wal 4,—Plug can only be Inserted Into, or withdrawn from, dead contacts. 

Street, 

hurch. 5.—Plug Is provided with earth terminals, and when Inserted makes automatic 
a contact with Box before, and breaks contact after, the circuit connections. 
nption 

nema. 

oa Made at Prescot hy 

smith. 

4 & ABLE 
agent, 

o the RITISH INSULATED HELSBY C S. 
LIMITED, 

om Head Office: PRESCOT, LANCASHIRE. 

archi- 

em Works: PRESCOT AND HELSBY. 

hurch Branch Offices and Agents: 

ways LONDON—Lennox House, Norfolk Street, Strand. CARDIFF—1 and 2, Western Mail Chambers. 
om MANCHESTER—Orme Buildings, Parsonage. NEWCASTLE-ON-TYNE—33, High Bridge. 
" GLASGOW—260, St. Vincent Street. DUBLIN—17, Crow Street. 

land, BIRMINGHAM—9, Livery Street. BELFAST—11, Queen Street. 

, for Also at 

a” Melbourne, Johannesburg, Capetown, Durban, Montreal. Mexico, Buenos Ayre* Bombay, Calcutta, 
— Rangoon, Singapore, Hong-Kong, Shanghal, Yokohama, Constantinople, Cairo, Bilbao, Amsterdam, 
Christiania. 
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large, this cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully investigated.] 


ABERDEEN.—Shops in Hollybank Place, for J. Wallace, merchant; J 
Cameron, architect. New “Municipal buildings; The Surveyor.” 

ABERTY. ARDIFF).—50 houses, for The Tredegar Iron & Coal 
A. F. Webb, architect, Tredegar Chambers, Blackwood, Mon, = 

ALSAGER (Starrs) Pumping station, waterworks, the U. F, W. 
Stocks, Engineer,’ Town Hall Chambers, Middlewich. 

ARMITAGE (Starrs.).—New Council schools at Armitage and Mavesyh 
Ridware, near Rugeley, for Education Committee; G, Balfour, 
Education Offices, Stafford. . 

ASHBY- ZOUCH.—Extensions to premises, for Parsons & Be, 


ASHT eee LYNE.—Se condary school, for Lancs, Education Committee 5* 
The Secretary. 

ATHERSTON en water works at Birchley Heath; H. J. Coleby, Surveyor 
to U. . 
BARNES.—Extensions to laundry, Glentham Road; W. Lowe, _ builder, 

Castelnau. 
BLACKPOOL.—Alterations to the South Shore Hotel; Licensee. 


BOLTON. ar Church of England school, etc., for All Saints’, Moses Gate 
000); Rev. A. R. Swallow, Vicar. 

—Conveniences, Undercliffe Drive, for T.C.; F. Lacey, 
Borough Engineer. Enlargement of the Chureh’ of the Jesuit 
Fathers. 

enomeieoes —Reinstatement (after fire) Palmerston Buildings, Manor Road; 

A. Ross, architect, 9 & 10, Parkinson Chambers, Hustlergate. 
eaebieent of Manningham’ Road Primitive Methodist school ; 
The Trustees. 

BRENTWOOD.—Alterations and additions to Victoria Arms Hotel, Ongar 
Road, for Gray & Sons, Chelmsford; A. T. G. Woods, architect. 

BURSLEM.—Billiard hall, for W illie Holt Co., Ltd., Burnley; Watkin and 

dams architects. : 

BURY.—New place of worship for Limefield United Methodists ; Rey. G. 
Kilgour, 

CASTLEFORD.—New church;. for St. John the Baptists, Lock Lane; Rev. 
A. L, Curry, Vicar, of Allerton, Bywater: 

CHATHAM. —Confectionery stores, Albany Road, for T. Schollar. Additions 
to ‘music hall, -High Street,“for L. B. Barnard. Additions to 
Coachmakers’ Agms, High Street, for Styler Winch, Ltd., brewers, 
Rochester." 

CHELMSFORD.—New school in Bradford Street; The Secretary, Education 
Committee. School clinic, for Education Committee; The Secretary. 

CLOWNE (DERBYSHIRE).—Refuse: destructor ; J. T.. Pears, Surveyor to R.D.C, 


COLWYN oe destructor at Bronynant; Jones, Surveyor to 
COVENTRY.—Permanent Church of England, at Earlsdon; Rev. E. W. 


Bryan, Curate-in-Charge. New mission buildings on Gosford Park 
Estate; Rev. J. H. Travers, Vicar of All Saints’. 


DARTFORD.—Cemetery chapel and “lodge, U.D.C.; Surveyor. New fire 
station, for U.D.C.; S. F, C. Chesdinaed, architect, 1, High 
Street. 

DARTMGUTH.--Elementary school; City Architect, 1, Richmond Road, 

Exeter. 


DEVONPORT.—Infants’ school, College Road; W. H. Crang, Director of 
Education, 27, Ker Street. 

DEWSBURY.—New branch stores at Smithies, for the Dewsbury Co-operative 
Society. 

DONCASTER.—New cinema in High Street, on Mr. Bassett’s premises, for 
a Local Syndicate. 

DUNDEE.—New school in Balfour Street, to cost £18,000; Jas. Langlands, 
architect. Alterations to premises, Hilltown, for McKenzie and 
Campbell. Alterations at Lochee Road, for W. Fergusson & Sons, 
Ltd. Picture theatre, Long Wynd, for H. Morrison. Warehouse, 
West Street, for F. Stevensprr ‘& Sons. 

DUNFERMLINE.—Sanatorium at Heather Park, “Townhill ; W. R. Maxwell, 
Burgh Surveyor. = 

ENFIELD.—Extensions to Wesleyan church; The Trustees. 

FOLESHILL (Warwicksuire).—Housing scheme; Surveyor to R.D.C. New 
Roman Catholic schools; . Horner, Secretary to Education 
Committee, Coventry. 

FRIZINGHALL.—Rebuilding of Bradford Corporation sewage works; The 
Surveyor. 

GAINSBOROUGH.—Development of Lea Hall Estate for residences; W. 
Boynton, Moortown, Lincoln. 

GATESHEAD.—School in King Edward Street;, R. T. Edington, Clerk to 
the Education Committee. 


GRANTHAM.—New elementary school in Harlaxton Road; G. E. Sandy, 


Secretary to the’ Education Committee. 

GRAYS.—Additions to hospital for the Hospital Board (£3, 164); Cc. M. 
Shiner, architect. 

GREAT DRIFFIELD.—Additions to ‘Council school, for East Riding Education 
Committee; J. Bickersteth, County Hall, Beverley. 

HARROGATE.—Detached residence, Stokelake Street and Kingsway, for 
Arthur Lister. Place of Worship, Skipton Road, for the Trustees 
of Bilton Congregational Church; Rev. H. J. Rust, Pastor. 

HAXEY (near GainsBorouGH).—Public hall; Clerk to P.C. 

HERTFORD.—Alterations and additions to Moat House, Hertingfordbury ; 
Avis & Booker. 

HOPWOOD (near Heywoop).—Rebuilding (after fire) of Hopwood Mill Co's 
mill, Pretoria Street (£:3,000.) 

HYDE.—New school adjoining Greenfield Estate; S.. Ashworth, Secretary to 

the Education Committee. 

IPSWICH.—New Public Health Offices, for the Corporation; The Surveyor. 

LANCASTER. —Public conveniences (£1,680); A. G. Bradshaw, Borough 
Surveyor. ; 

LEEDS.—Intirmary extension; J. H. Ford, Clerk, B. of G., South Parade. 
Picture house, Brudenall Road and Queen's Road; .T. Winn and 
Sons, architects, Albion Street. 

LEICESTER.—Church, on site of we temporary Church of the Holy Apostles 
(£5,000) ; Everard, Son & Pick, architects, 6 Millstone Lane. 

LEWES.—Elementary school in Western Road, St. Annes; E. H. Fuller, archi- 
tect, High Street. 

LINCOLN.—New infirmary; W. Watkins, architect, St. Edmond’s Chambers, 
Silver Street. 

LINLITHGOW .—Sanatorium, for South-eastern Counties; County Clerk. 

LIVERPOOL. —New premises for Warbreck Moor -Wesleyans (£5,348); Rev. 
E. Brentnall, 155, Stanley Road, Bootle. Cinematograph hall at 
63, Brunswick Road, 54-60, Greenside, and 1-17, Tichborne Terrace, 
for E. Haigh, 61-63, Pembroke Place. New St. Gerard Majella 
Roman Catholic mission hall, to relieve St. Sylvester, St. Anthony, 
and St. Alphonsus missions; Very Rev. Canon Pinnington, St. 
a Presbytery, 109-111, Great Mersey Street. Rebuilding 

ter fire) St. Annes’ Church, Aigburth Road (£2,000); The Vicar. 

for City Council ; The Surveyor. 


LLANFYLLEN of County schools; The Governors. 


LONDON (E.C.).—Extension of premises in, Lombard Street, for Barclay and 
bankers. 

(W.C.).—Branch offices, Carev Street, Chancery Lane, for the Clerical, 
Medical and General. Life Assurance Society; Dunn, Watson, and 
Curtis Green, architects, 35, Lincoln’s Inn Fields, W.C.; Falkner 
and Sons, builders, Qssory Road. 

(EnFiELp, N.).—Additions te Enfiekt Wesleyan chapel; The Trustees. 

(Hoxton, N.).—Factory. at sear of Fimes. wharf, New. North Road. 
Cinema, Pitfield Street, on site of L.G.O. Co’s stables. Factory 
at 14, Wharf Road, 

(BARKING, E.).—New Post Office, for i. M. “Office of Works; Secretary, 
Storey’s Gate, S.W 

S:E. dwellings, Plough» Road and Clifton 

Monson, “architect, Finsbury House, Finsbury Pavement, 


(Acton, W.),—Reference library over existing- reading room; F. Sadler, 
surveyor, U.D.C. Offices. ‘Additions to factory at Midland Terrace; 
W. Whittey & Co. Extension of chapel at Newton Avenue; G. 
builder. Building at East Acton; The Secretary, Acton 

(Eauinc, dispensary at Green Man Lane; H. T. 
Wakelam, County Engineer, Guildhall, Westminster. Additions 
to ‘View Point,” North Common Road; Moscrop- Young and 
Glanfield, 20, Brook Street, W. Extension ‘of 5, Uxbridge Road; 
J. Griffin & Sons, 41, Ealing Broadway. 

(HAMMERSMITH, W.).—Rebuilging 148, King Street, for Mr. Millwood. 

(St. Pancras, N.W.).—New town hall, for B.C.; The Surveyor. Ex- 
tensions to Maple & €o’s premises, corner <a King Street and 
Camden Street; Architects’.Department, Maple & Co., Ltd. 

(WiLLEspEN, N.W.).—Factory, Cobbold Reads, Willesden. Green, for 
Christopher Dodson, Ltd., coachbuilders; Prickett & Ellis, archi- 
tects, 57, Chancery Lane, Extensions. to the Twyford Abbey 
laundry, Barret's Green Road, Acton Lane;. G. A. Sexton, ~archi- 
tect, 42, High Road, Kilburn, N.W. Housing. scheme at sewage 
farm; C. Robinson, Boroush Engineer. Church. in Oxgate Gardens 
and Oxgate Lane; W. H. White & Son, architects, 15, Eldon 
Street, E.C. 

(LavenDeR Hitt, S.W.).—Alterations at. Primitive,“ Methodist- Sunday 
school premises; The Trustees. > ; 

(Wanpswortu, S.W.).—Erection. of St. John. the ‘Divine church hall, 
Garratt Lane; Dove Bros., Ltd., builders, Cloudesley Place, Isling- 


ton, N 
MAIDENHEAD.—Detached residence, Maidenhead Thicket, for F.. W. Grav. 
Additions to ‘“‘ Taurmead,’’ Boulter's Lock, for. W. Bullock. 
MALVERN.—Re-instatement (after fire) of business premises (lit by electricity), 
for D. E. Jackson, hairdresser, Orleans: House; Church Strect. 
MANCHESTER.—Alterations to Rusholme. branch library; City . Architect, 
Town Hall. 
MORECAMBE.—Erection of conveniences in Lord Street; for: B.C. 
NEWARK.—New premises in Market Place, for The London, City & Midland 


Bank. 

NEWCASTLE-ON-TYNE.—Alterations. and improvements to St. Anthony's 
Church of England school; Rev. J. R. Trotter, St. Anthony's 
Vicarage. Farm institute within 20 miles of~ the city, for the 
Durham C.C.; J. A. L. Robson, County Secretary for Higher 
Education, Shire Hall. 
NORTHAMPTON.—Alterations and additions to Welford Road hospital, for the 
T.C.; A. Fidler, Borough Engineer. ; 
NORTHOP between Northop and Halkyn (£14,000); 
. Evans, County Surveyor, Mold. 

NORWICH.—Workshop at Duke Street, for the Electricity Committee; City 
Electrical Engineer. 

OLDHAM.—New public washhouse, for Oldham Corporation (£3,300); The 
Surveyors 

PAULTON (Somerset).—Picture W. F. Bird, architect, Midsomer 
Norton; C. Meredith, builder, Kingsdown Parade, Bristol. 


- PENDLEBURY.—Structural- alterations. at Duke of Wellington Inn; Seed 


and Co., Ltd., brewers, Radcliffe, Manchester. 

PENGAM.—New school at Cefn Forest, for the Rhymney School Managers; 

he Secretary. 

PERTHSHIRE.—Structural improvements at Glenalmond College; H. J. 
Bell, C.E., Perth. 

PETERBOROUGH.—Public billiard hall, Broadway; A. W. Ruddle, architect. 
Electrical installation at. St. Paul's church, New England, and 
also at Church Hall. 

QUEENBOROUGH (Kent).—Re-erection (after fire) of ‘glue factory (£20,000), 
for the Sheppey Glue and Chemical Co., Ltd.; C. R. Stevens, 
Managing Director. 

RICKMANSWORTH.—Alterations and additions to premises, High Street, 
for the Home & Colonial Stores, Ltd. 

SEAFORD.—Rebuilding (after fire) school hall, for the Congregational church. 

SHEFFIELD.—New children’s hospital, for B. of G.; The Surveyor. 

SHIRLETT.—Extension of King Edward memorial premises, for the Execu- 
tive Committee of the Association for Prevention of Consumption 
for County of Salop. 

SOUTH SHIELDS.—Sewage disposal works for Boldon parish (£2,000); k 
Clarkson, Surveyor to R.D.C. New first-class continuous cinema. 

STALYBRIDGE.—Restoration of Holv Trinity church; Rev. C. Sutcliffe, Vicar. 

STIRLING.—Improvement at the Craigs (£3,000); Burgh Surveyor. 

STROUD (Gtos.).—Rebuilding of Woodchester Parsonage, for Rev. F. Smith. 

SWANSEA.—Underground convenience, High Street, and baths and pavilions, 
near . Swansea Bay | station; A. D. Jenkins, estate agent, 
Town Hall. 

SWINTON.—New school at Moorside; 
Education Committee. 

THORNE (Doncaster).—-Adaptation town hall as picture palace. 

THURLES.—District school, for the County of Tipperary; the Secretary, School 
Committee. 

TORQUAY.—Detached residences; F. G. Moore, architect, 9 & 10, Fleet Street. 

TYNEMOUTH.—Y.M.C.A. buildings, Bedford Street; A. B. Plummer, archi- 
tect, 13, Grey Street, Newcastle-on-Tyne. 

WARDLE (near Rocupate).—New engine house and sheds in Hollingworth 
Road, for Alderbank Colliery Co. 

WESTGATE (Yorks.).—New schools for Toller Lane United Methodist Church 
(£3,000); Trustees. 

WEYMOUTH.—Villa residences, Roman Road, Radipole, for A. J. Samways 
Houses, Verne Road, Rodwell; J. Board & Son. 

WINCHFIELD (Hants.).—Orphanage, on the Long Sutton Estate, for the 
late Lord Wandsworth’s Trustees. 

WINDSOR.—Extensions to baths (£3,562), for the T.C.; E. A. Stickland, 
Borough Surveyor. 

WREXHAM.—New premises, for the County School for Girls (£10,000), for 
the Governors. 

YELVERTON (near Tavistock).—Re-erection (after fire) of business premises, 
for Mr. Roberts, chemist and druggist. 

YORK.—New Primitive Methodist church at Burton Stone Lane; Rev. J. 

+ Reaviey, Superintendent of York Primitive Methodist First Circuit.. 


W. T. Postlethwaite, Secretary to the 
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PRESCOT 
GATE 


(Prov. Patent No. 29,774/12). 


Illustration shows Box with Switch and Fuse Covers removed. 


Substantially designed and embodying the following 
important features : 


1.—The cover can only be opened when switch Is off. 


2.—Live terminals protected so that when cover over fuses Is off, they cannot 
be touched. 


3.—Current cannot be switched on until cover over fuses Is closed, and plug In 
circult. 
4.—Plug can only be Inserted Into, or withdrawn from, dead contacts. 


5.—Plug Is provided with earth terminals, and when Inserted makes automatic 
contact with Box before, and breaks contact after, the circuit connections. 


Made at Prescot hy 


BRITISH INSULATED HELSBY GABLES. 


LIMITED, 


Head Office: PRESCOT, LANCASHIRE. 
Works: PRESCOT AND HELSBY. 


Branch Offices and Agents: 
LONDON—Lennox House, Norfolk Street, Strand. CARDIFF—1 and 2, Western Mail Chambers. 
MANCHESTER—Orme Buildings, Parsonage. NEWCASTLE-ON-TYNE—33, High Bridge. 
GLASGOW—260, St. Vincent Street. DUBLIN—17, Crow Street. 
BIRMINGHAM—29, Livery Street. BELFAST—11, Queen Street. 
Also at 

Melbourne, Johannesburg, Capetown, Durban, Montreal. Mexico, Buenos Ayre* Bombay, Calcutta, 
Rangoon, Singapore, Hong-Kong, Shanghal, Yokohama, Constantinople, Cairo, Bilbao, Amsterdam, 

Christiania. 
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PORTABLE TESTING BRIDGE 


2 SCALES. 


01 to 20 OHMS and 2 to 500 OHMS. 
SIZE: 7" x 43" x53" HIGH. 


STRONG, LIGHT, PORTABLE. 


In Polished Wood Case, with 
Leather Carrying-Strap, Price 


Z£7-10-0 


The 
Electrical Engineering & Equipment 


109—111, New Oxford Street, W.C. 


Telephone: Gerrard 183. 
Telegrams: ‘‘Thermotype, Westcent, London.” 


[December 26, 1913, 


“Macintyre ” 


Electrical 
Porcelains 


Stand the strain. 

Insulate efficiently. 

Fit your fittings. 
And 

Prices are reasonable. 


- Please -: 
Send us your 
- enquiries. - 


James Macintyre & Co., Ltd. 
(Telephone 338), 
Burslem. 


Carbon 


Brushes 


Most commutator troubles are 
brush troubles, and the selection 
of the “right” brush ends them. 
Let us help you to the “right” 
brush. 


Let us make up a_ brush 
especially for your individual 
need—“‘right” for your purpose 
in every particular—in hardness, 
capacity, ‘grain,’ shape and size. 


We make carbon brushes for 
every type of commutator and 
to overcome special troubles, 
also carbon contacts for main 
switches, cut-outs, and every 
other purpose. 


Ask our advice in any brush 
difficulty—Get our catalogue 
of carbon brushes.—Write us 
for samples.—All are free and 
post free. . 


KRUPKA 
JACOBY 


Contractors to H.M. Government, 
26-36, Chapter St., Westminster, S.W. 


Telegrams - “ Acromion, Sowest, London.” 
Telephones - 3608 and 3609, Victoria. 
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A WIRUM WISH 


AY you enjoy a Bright and Merry 

Xn as, and in the New Year share 
Fortune’s prosperity with all other 
users of 


WIRUM LAMPS 


The Brimsdown Lamp Works Ltd 
1 Kingsway House London W.C 


ELECTRICAL REVIEW. 
*, 
J 
~ 
: : 
or «3° 
oye 
\: 
i : 


A 

BIG TRADE 

WITH 

SMALL PROFITS 

IS THE 
POLICY ON 

WHICH 
WE WORK. 


_ Diameter. 13" 
No. 1 Bright Turned Steel | 
Shafting per ft»... ... | 63d. | Od | 1/2 | 1/9 | 2/54 


No. 7A Flange couplings ... | 2/21 | 3/- | 4/54 | 6/43 | 8/63 
No. 2B Loose Collars 5id. | 74d. | | 1/03 | 1/43 
No. 70 Plummer Blocks ... | 53d. 


Compare = 
the above prices SE 
with what | 
you are now paying, 

and then 

send for our 

Iilustrated “B” 
Dept. Catalogue. 


DEERING stREET, NOTTINGHAM. 


Telephone Nos, 3295 & 8296, 


! 


ax. 


Telegrams: Jarpine, NoTTINGHAM. 


BLECTRICAL REVIEW. 


[Decmber 26, 1918, 


‘HENDRY 


FROM SINGLE STRAND 


BELTING 


j ONE of the leading Electrical Engineers of the day describes 


HENDRYS’ new patent Laminated Leather BELTING as 
forming ‘atrue Endless Belt, which is adaptable to universal service.’ 


The Hendry ENDLESS SPLICE forms a joint identical in Texture, 
Thickness, Flexibility and, Driving Grip with the belt itself 
so that a HENDRY. BELT runs without jar, vibration or 
slip under the heaviest loads and .at the highest: peed 
Illustrated Booklet, samples and prices on request.-. . , 


JAMES HENDRY GLASGOW 


BRIDGETON 
COPYRIGHT REGISTERED Two 


NEW 


BASTIAN METER. 


ALWAYS RELIABLE. 
MANUFACTURED and SOLD ONLY by’ 


BASTIAN METER GO., Ltd., Kentish Town, 


ALFP GRAHAME.-C°, 


THE: BRITISH: “ADMIRALTY 


IF YOU WANT TO KNOW WHERE TO BUY 


Send your orders and enquiries to: 
JOHN MOORES & CO., 49, New Bailey Street, SALFORD. 
We keep large stocks of Vulcanized Fibre, Ebonite-Vulcanite, Mica and 


Micanite, Asbestos, Varnished Linen and Tapes, Pressphan, Leatheroid, 
Enamelled Copper Wire, Rubber, Adhesive Tapes, &c. 


INSULATING MATERIALS AT LOWEST PRICES 2 


MANY-FOREIGN-GOVERNMENTS » 


ELECTRICAL REVIEW . 


INDINGS AND CASES.—Subscribers and others can have their 
numbers bound handsomely in Black Cloth at the rate of 4s. ume, 
Cases for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, don. 


provide 
Maximu 


m Convenience 
with 


Minimum. Effort. 


Sole. British Representative : 
H.R. WITTING, 
Berner Street, 


+ 
fa 


K, & Th. MOLLER, G.m.b.H., 


For VENTILATION, and for GERMS, 
and for TURBO-GENERATORS, &C. 


BRACKWEDE. 
Oldest Firm with largest output in the World, 


—\ Over 4000 Plants installed for . 


Telegrams : Axoor, Loxpon.” 
“Telephone: GzRRARD 8458, 


Latest Testing Plant 
used at sup Works. 


Filtering» 14,000,000 cubic feet’ 
» of Alt per minute. 


~ 


— 

fre. 

ACCESSORIES 


THE ELECTRICAL REVIEW, 


BETWEEN THESE Two Fans 


he ‘wheels of which are shows heré; 
there are. 35 Standard sizes. “One 
= of. them is the size you need to 
work efficiently, 


5 inches 


182 inches 


CENTRIFUGAL 


Texture, 


elt i 

ation ot are employed for every purpose for which a Fan can be 
f aero used. They can deliver large or small volumes at a wide 
Gow range of pressures; are high in efficiency, low in power 


cen and small i in size as compared with their capacity. 


- Bulletin No. 2002 | gives fall particulars. 
Write for a Copy. 


Davidson & Co., Ltd., sicocco Engineering Work, Belfast. 


In. Rubber AIR COMPRESSORS 
Wires & Cables | vacuum pumps 


SIZES. 


VACUUM DRYING PLANTS 


FOR ALL PURPOSES. 


-TOOCAM BRAKE ATTACHMENTS, 


ARMATURE and COIL TESTERS. 


CA L L E DRYERS, LIMITED, 


+ 53, Victoria Buildi 
Cable & Construction Co., Ltd., t=. 
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Postal Packets undelivered by the G.P.O. in one 
year. “‘Faulty Addressing’ has been the chief cause 
of the non-delivery. of 33,000,000 postal packets by 
the General Post Office during the past year.” 


This was the outstanding fact elicited by inquiries 
in the Secretarial Department of the General Post 
Office, in regard to the Statistics contained in the 
Postmaster-General’s Annual Report just issued. 


“The truth is,” said a high official, “that many 
business firms when sending out thousands of 


- advertisements or applications use old Directories.” © 


The opinion of “ The Engineer,” on a recent edition 
of the 


UNIVERSAL ELECTRICAL DIRECTORY 


was: “Though we are constantly using it, we have 
never yet found a mistake in it.” 


Moral—Only too obvious—Don’t use any but a new Directory, 


and for Electrical Purposes use the Universal. 


1914 Edition Subscription 


In preparation. 10s. 6d. post free. 


H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, EC | 


December 26, 1948. 


33,000,000 
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NEAT, 


Maker ot Presses, Press Tools & Punohes, 
Of Every ion for Blectrical and Mechanical Pnginee' 
BLANKS, WASHERS, PRESS *PIERCINGS, DIE STA MPINGS IN 
STEEL, BRASS OR ANY MATERIAL FOR THE TRADH, 
LABELS and NAME PLATES A SPECIALITY. 


429 & 50. PERCIVYAL ST... LONDON, E.C. 
Telephone : 4946 Central. 

PASSENGER, 

GOODS. and 


ELECTRIC LIFTS 


-|Of High-Class Construction are Manufactured throughout 
at Prices enabling Electrical Engineers to secure business 


G. BRADY & GO., MANCHESTER 
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_ THE THOMSON 


ELECTRIC LAMP 


Required by the Meter Reader. 


Price oe oe 1s. 6d. (Postage 
Voltage 2 Volts extra.) 
Current Consumption of 

Glow Lamp... O8 Am 
Hours of Light ee 6to8 
Weight 9 Ounces 


Description. strong, Handsome Nickel-plated 
‘Case, with sliding front, fitted with Turret, 
Reflector and Powerful Bull’s-eye. Improved 
Switch and Lamp Spring Contact, 
Terminals to Accumulator, which is unspill- 
able. Glow Lamp. 


CANTIE” SWITCK MFG. CO., 


CONTRACTORS [0 THE ABMIRALTY, 
NOTTINGHAM. 


SWITCHES. SWITCH FUSES. 
INTERLOCKING IRONOLADS. 


FURTHER IMPROVEMENTS. . 
AGENTS: 


L. E. WILSON & CO. 


10, Corporation Street, 
MANCHESTER. 


MANCHESTER.” 
Telep.: City 344. 


COMPONENT PA FOR ELECTRIC LIFTS, 
8 WINDING GEARS, 
CONTROLLERS. 
EVERYTHING EXCEPT THE MOTOR. 
All Electrical Engineers should apply for details, 


J. STANNAH, ‘tonvon, 


M. A. N. Co., 


NUREMBERG GAS ENGINES 


AND 


M.A.N. DIESEL ENGINES 


Armature, Dynamo and Transformer 
Stampings, Plain and Slotted—to cus- 
tomer’s drawings or prints. Dynamo 
and Transformer Sheets, Swedish Iron 
Rods and Bars, black and bright drawn. 


TURNER BROS., 134, Upper Thames St., E.C. 


Telegrams: ‘Sheetiron, London.” Telephone: 85° Central. 


(GENUINE AMERICAN) 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 


SEND your ENQUIRIES FOR ABOVE TO: 
AUSTIN & HAYES, 


X ** Austayes, Higate, London.” Telephone: 1476 Hornsey. y 


IN IVORY-IVORINE: BRASS 

GERMAN SILVER:COPPER 

TABLETS for ALL PURPOSES 
rompt Delivery Gvaranteed 


ENDOLITHIC MEG. @ 
614 Fore Stree 


MICA 


Cut or Uncut in Original Cases. 


D. JAROSLA 


FIRE HOSE FOR EVERY TAP, 


PRICE— 
50 ft. of Z-in. 
Water proof 
rubber lined 
canvas Hose 
having rub- 
ber - coned 
tap connec- 
sor, with 
end nozz'e 
and reel to 
hang rp to 
wall, 48/-. 
| (Order 

“QUICK.”) 


More or less 


Couplings 
‘ 8/- per set. 
Three-fourths of all finn could be snuffed out at their commence- 
ment if handy apparatus was at once available ; and it is an excellent 
precaution to place alongside ordinary water ‘taps a coil or two of 
Hose with the Tap Connector, which makes a joint by simply being 
pushed on any plain-nosed tap. Such Hose can be quickly run out 
and put into service ; and in the early stages a very small quantity of 
water often extinguishes very strongly developed Fires. The Hose 
may also be used for washing down Pavements, Sky-lights, flushing 
Drains, cleaning Windows, etc. 


SUPPLIED TO VARIOUS OFFICES OF THE GOVERNMENT. 


HEATHMAN & CO., Makers, 
Parson’s Green, Fulham, London, S.W. 


For 24 Hours’ Daylight write to: 


Cooper Hewitt 
Lamps. 


Silica 


Uncut and Slab Selected to Specified Sizes. 
Cut, Built up, Gauged, or Split to Exact Requirements. 
Soft, Hard, Clear, Stained, Spotted, Ruby, Green, or Brown. 
Splittings, Washers, Discs and Stampings of Every Kind. 
Speedy Deliveries. Urgent Orders Specially Attended to. 


19, TOWER HILL, LONDON, E.C. 


The “ALPHA” 
CABLE CONNECTOR. y 


oe NO SWEATING. 
MADE IN ALL TYPES & SIZES. 


SOLE SELLING AGENTS: 


HASLAM SC 


MICA 


18, 
7 
OY 
| THE WESTINGHOUSE 
Gy 
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8 36 
Sup. 2 Hot and Cold Air Producer 
1 
Sup. 83 : 
“td. 
.s is in great demand for Household and Industrial Use. 
= a Invaluable to hairdressers, printers and lithegraphers, 
photographers, and in chemical laboratories, etc. 
Sup. 33 
, Can be sold in large quantities. 
EXCELLENT EXPORT ARTICLE. 
Sup. 11 
=e Sold only to dealers. 
Bop, 10 Wholesale from 
| THE SANITAS ELECTRICAL CO., Ltd. 
. 1 For drying the hair. For local treatment 61, New Cavendish Street, 
of rheumatism, &c. LONDON, W. 
‘ 
82 
Sup. 40 
81 
Bup. 
Sup. 87 
8 
Sup. 3 


The £éntact Blades 


| are supported by— 
TRIANGULAR MOULDED MICA 


OF THE BEST QUALITY. 
This method of suspension means rigidify 
and perfect alignment which are essential 
in a reliable switch. The Mica projects 
amply of either end making, surface leakage 
impossible. 
Wrife for Lisf No 10. 


SAFETEE SwitcH Fuse 
MANUFACTURED THROUGHOUT BY 


The Safetee Gntrolling Appliances 


SAFETEE LUTON, BEDS. 


LUTON. LUTON. 


) 


13, 
i\= 
\\ 
| 
WY 
EY 4 
Pe 
4 | 
fig 
. > : 
: 
Sup. 4 
: | | 
Zag 
Cco., 4 
= 3 Licensed under Berry’s Patents, Nos. 28546/04 and 13443/09. - ae 
fa 
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General Electric Co., Ltd. 

Kelvin, Bottomley & Baird, Ltd, 
Moy, E. F., Ltd. 

Nalder Bros, & Thompson, Ltd. 


Paul, R. 
Phillips, J. Ww. &C. J., Ltd. 
Record Electrical Co. 


White Bi Ins ent Ce, 
Insulators (High Tension). 
Gladstone, J. W. 


MacLennan, John, & 

Micanite and Co., Ltd. 
Moores, J., & Co. 

Paege, B., & Co, 

Roburine Co. 

Siemens 1 Bros. & Co., Ltd. 


Insurance. 
net Boiler & General Insurance 


Ltd. 
Phoenix Fire Office. 


Iron and Steel. 
Simplex Conduits, Ltd. 


Ladders. 
Heathman, J. H., & Co. 


Lamp Holders. 
Day, G. St. John (Patents), Ltd. 
Western Electric Co., Ltd. 


Lamps (Are). 
British Co., Ltd. 
Drake & Gorham, Ltd. 
Edison & Swan U.E.L. Co., Ltd. 
Electrical Co., Ltd. 
General Electric Co. 
Jandus Arc Lamp & ‘loctric Co., Ltd, 
Veritys, Ltd. 


Adnil Electric Co., Ltd. 

Armorduct Mfg. Co., Ltd. 
Brimsdown Lamp Works, Ltd. 
British Thomson-Houston Co., Ltd. 
Brit. Westinghouse E. & M. Co., Ltd, 
Edison & Swan U.E.L.Co., Ltd. 
Falk, Stadelmann & Co., Ltd. 

Feld Bros. & Co., Ltd. 

Foster Engineering Co., Ltd, 
Gabriel Lamp Co. 

General Eleatric Co., Ltd. 
Krupka & Jacoby. 

London and aigg Eng. Co., Ltd. 
Lux Candle Co., Ltd 

Pope’s Electric "Lamp Co., Ltd. 
Preston Engineering Co., Ltd. 
Siemens Bros. Dynamo Works, Ltd. 
Sloan Electrical Co., Ltd. 

Stearn Electric Lamp Co., Ltd. 
Veritys, Ltd. 

Westinghouse Cooper-HewittCo., Ltd 
Blectric Lamp Mfg. Co., Ltd, 


Lamps (Portable). 
Wilson, L. E., & Co. 


Lead Smelters. 
Pass & Son, Ltd. 
Lifts, Controllers and 
Accessories. 
Brady, G., & Co. 
Kesnor, T., & Co., Ltd. 
Major & Stevens, Ltd. 


Dennis, W. F. 
Feld Bros. & Co., Ltd. 
Medical A pparatus. 
Sanitas Electrical Co., Ltd. 
Metal 
Gemmell, W., & Co. 


Landis & Gyr. 


Jaroslaw, D. 
Taylor & ‘Co. 
Wiggins, F., & Sons 
Mo hers. 
Adnil Electric Co. 
‘00 
Bruce Peebles & Co. ey Ltd. 
Churton, T. Hasiieg, & Co., Ltd. 
Electri 
Dick. Kerr & Co. Ltd. 
Elec. & Ordnance AccessoriesiCo., Ld 
Elect]. Eng. & Co., Lid, « 
Electromotor Co., Ltd. 
Electromoters, 
Electromotorenwerke Heidenau 


m.b.H. 
Electric Co., Ltd. 


McClure Whitteld 
Mawdsley’s Ltd. 
Phoenix Dynamo Mfg. Co., Ltd. 
Rhodes Motors, Lid. 
Small Power D 0 & Motor Co. 
Sun Electrical Co., Ltd. 
Veritys, Ltd. 2 
Vickers, Ltd. 
Wright & Wood, Ltd. 

Motor Starters & Controllers. 
Bertram Thomas 
British Thomson-Houston Co., Ltd. 
Cox-Walkers, Ltd. 
Electrical Apparatus Co., Ltd. 


Name Pilates. 
Endolithic Mig. Co, Ltd._ 
Neal, BR. 


— 
Crystallate Mfg. Co., Ltd. 
Gladstone, J. W. 
a Hurst, A., & Co. 
Laing, Wharton, Ltd. 
Litholite, Ltd. 
= 
}mos. 
— 
Stone, J., & Co., Ltd. 
Tucker, J. H., & Co., Ltd. 
Twin Ltd. 
Dynamo Repairs. 
Be Mackie, W., & Co. 
Hann & Ingle. 
Ebonite 
Iti 
du 
— Lubricants. 
Magnets. | 
Ea 
Meters. ns 
ee Heating & Cooking Apparatus. 
eee Baxter & Caunter, Ltd. 
Belling & Co. 
RR Ingleby & Co., Ltd 
ngleby & Co., Ltd. 
Engines (Oil). 
M.A nfabrik Augs- 
ee: Igranic Electric Co., Ltd. 
Moy, E. F., Ltd. 
an a td. Reyrolle & Co., Ltd. 
Veritys, Ltd. 
: The R. Thomas & Sens Ce, 
Continued on page xxxvi. 
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il. Telephones: 
GENERAL AND ELECTRICAL ENGINEERS, Nat. = ryt Central, 


AND BOILERMAKERS. 


Victoria Works, GATESHEAD. 


MANUFACTURERS OF THE 


WOODESON WATER-TUBE 


THE CLAIMS OF THIS BOILER HAVE BEEN FIRMLY ESTABLISHED 
AND RECOGNISED BY BOILER POWER USERS, 


bo Lid, THE ADVANTAGES CLAIMED ARE :— 


ALL heating tubes perfectly straight. 


nsurance 


Co., Ltd. NO joints exposed to heat of furnace gases, Wisin 
ALL parts of boiler free to expand. samme (rasan | 
ALL heating tubes same length. 
EASY removal and replacing of tubes. a ! 
a. MAXIMUM steam release area. —— TYPE OF 
ve. MINIMUM deposit in tubes, 
td. FREE access to all parts 
HIGHEST efficiency 
LONDON OFFICE: ! 
14a. 50, Fenchurch Street, 
td. 
tas, E.C. 
Teleg. Address: ‘‘ Cyclops,’’ Fen, London. 
Co. Lid SEND FOR CATALOGUE. ENQUIRIES: SOLICITED. 


IMPORTANT. 


it syst tin ici 2 
ems continuous an ently Earth ~CTRICA AL ENGIN 


| Then use thee “ADAPTABLE” — 
. Earthing and Continuity Clip and you will MET ALLIC -. ul QUID 


meet the requirements of the leading Fire 


Insurance Co.’s and Home Office. DIMMERS 


Fit any size cable, conduit or pipe. 
Best and Cheapest on the Market. FOR 


HANN@ INGLE, | CINEMA THEATRES. 


13, ALBERT PLACE, BRIDGE STREET, 
7 LOWER MOSLEY STREET, | 
ioe, MANCH ESTER. PHONE.4109 Centra 
Ltd. i 
, Ltd. 
WESTINGHOUSE-MORSE | 
SILENT HIGH-SPEED CHAIN DRIVES | 
sta a: have all the advantages of silent chains for power transmission, PLUS 
THE ROCKER-JOINT, | 
= which is a new departure in chain joint construction, embodying the principle 
of the ball or roller bearing, and gives to this type of drive the unique 
advantage, of all other types of pitch chain drive, of no loss of power 
ollers. in transmission due to the friction of sliding surfaces at the joint. 
aa 80 H.P. Rocker-Joint Chain Driving Line Shaft in Railway Shops. 
: Write for Catalogue FL-11 to the Manufacturers: 
THE WESTINGHOUSE BRAKE CO., LTD., 
AT THEIR WORKS 
82, York Road, King’s Cross, LONDON, N. 
florthern District Office: STANDARD BUILDINGS, CITY SQUARE, LEEDS. 
On Admiralty and War Office Lists, 


| 
i 
| 
td, 
« 
ay 
i 
| 
| : 
| 
; 
d 
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CLASSIFIED INDEX OF ADVERTISEMENTS .—(Continued from page xxxiv.) 


Oil Cans and Filters. 
Wells, A. C., & Co. 

Patent Agents. 
Cruikshank & Fairweather, Ltd. 
Lorrain, J. G. 

Raworth, J. E. 

Petrol Air Gas. 

Safety Light, Ltd. 


Ss. 
Hardy & Padmore, Ltd. 
Porcelain, China, &c. 
China Furniture Elec. Fittings Mfrs. 
Association. 

Macintyre, J., & Co., Ltd. 
Price, Powell & Co. 

Pulleys. 
Patent Cork Pulley Co., Ltd. 
Pulley & Mill Gearing 

Li 


Pum 
Cutbill, King & Co. 
Drysdale & Co. 
Gilkes, Gilbert, & Co., Ltd. 
Polystat Electric Co. 
ard, Wm., & Co. 
Radiators. 
Jackson, H. A., & Co. 
Lighthouse Radiator Co. » 
Rag Wipers. 
Young, F. R., & Co. 
Recording Instruments. 
Horn, Dr. 
Resistances. 
Mickelwright, Ltd. 
Bhadoonit. 
Miller, C. A. 
Rheostats. 
Bertram Thomas, 
British Thomson-Houston Co., Ltd. 
Igranic Electric Co., Ltd. 
Isenthal & Co. 


oy, E. F., Ltd. 
Walters, Austin, & Son. 
Schools. 


International Correspondence 
Schools, Ltd. 
University Engineering College. 
Screws and Terminals. 
Armstrong, Stevens & Son, Ltd. 
Automatic Standard Screw Co. 
Davis & 2a Ltd. 
Moy, E. F., 
Ross Co., Ltd. 
Veritys Ltd. 


Solder and Compounds. 
Auto-Controller & Switch Co. 


Stampings. 
Harris, A. os & Co, 
Jenkins, 
Sankey, J., “& Sons, Ltd. 
Turner Bros. 


Steam Pipes. 
Dore & Co, 
Stokers. 
Bennis, E., & Co., Ltd. 


Procto’ Ltd. 
Underfced ‘Stoker Co., Ltd. 


Superheaters. 
Gordon, Jas., & Co. 
Superheater Units, Ltd. 


Switchbeards. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd, 
General Electric Co., Ltd. 

Igranic Electric Co., Ltd. 


Reyrolle & Co., 

Switchgear & hana (1911), Ltd. 
Veritys Ltd. 

Walsall Electrical Co., Ltd. 


Switches. 


Berry, Skinner & Co. 
Bertram Thomas. 
Bill, 8., & Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Cantie Switch Mfg. Co. 
General Electric Co., Ltd. 
Lundberg, A. P., & Sons. 
McGeoch, W., & Co., Ltd. 
Metallic Seamless Tube Co., Ltd. 
Midland — Mfg. Co., Ltd. 

jperryn 0.5 
Veritys Ltd. 


Tachometers and Governors. 
Boving & Co., Ltd. 


Tank and Girder Work. 
Braby, Fred., & Co. 


Telegraph Condensers. 
The Telegraph Condenser Co., Ltd. 


MISCELLANEOUS 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 13, &c. 


Telegraph Poles. 
Armstrong, Addison & Co. 
Wade, R., Sons & Co.,:Ltd, 


Telephones, 


Adnil Electric Co., Ltd. 

British L. M. Eriessen Mfg. Co., Ltd. 
General Electric Co., Ltd. 

Gent & Co., Ltd. 

Graham, Alfred, & Co. 

Sterling ‘Telephone & Hlectric Co., Ld. 


Veritys Ltd. 
- Western Blectric Co., Ltd. 


Tools, &c. 


Taylor & Challen, Ltd. 


Wolf, 8., & Co., Ltd. 


Tramway Supplies. 
British Thomson-Houston Co., Ltd. 
Dick, Kerr & Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., 
United Electric Car Co., Lia. 
Veritys Ltd, 

Transfers. 

Butcher, J. H., & Co. 


Transformers. 
British Thomson-Houston Co., Ltd, 
Crypto Electrical Co. 
Ferranti, Ltd. 
Morris & Lister, Ltd. 
Typewriters. 
Oliver Typewriter Co., Ltd. 


Turbine Pumps.. 
Boving & Co., Ltd. 
Gordon, J., & Co. 
Turbines. 
Boving & Co., Ltd. (Water). 
British Thomson-Houston Co., Ltd. 
(Steam). 
Cutbill, King & Co. (Steam). 
Gordon, J., & Co. (Water). 
Gunther, W., & Sons (Water). 
Turned Metal Parts. 


Automatic Standard Screw Co, 


Vacuum Cleaners. 
British Vacuum Cleaner Co., Ltd. 
Duncan Watson & Co, 
Magic Company, Ltd. 


Ventilation. 


General Electric Co., Ltd. 
Veritys Ltd. 


Vuleanite. 


Carson, Evans & Co. 
ork Hamburg India-Rubber Co, 


Traun, H., & Sons. 


Water Recorders. 
“Lea” Recorder Co., Ltd, 


Thermit, Ltd. 


_ Wheatstone Tape. 
Erhardt, H., & Oo., Ltd. 


Wire (Covered): 
Adnil Blectrio Co., Ltd. 
Armorduct Mfg. Co., Ltd. 
a and Helsby Cables, 


Callender’s Cable and Con. Co., Ltd. 
Concordia Electric Wire Co., Ltd. 
Connolly Bros., Li 
Feld Bros, & Co., Lid. 
Felten &° Guilleaume Oarlswerk 
A.G., Mulheim. 
General Cable Manufacturing Co, 
General Electric Co., 
Glover, W. T., & Co. 
Works, 
Indestructible Co. 
K. D. A. G. Cable Works 
Liverpool Electric Cable Co., Ltd 
London Electric Wire Co., Ltd. 
ch, W., & Oo., Ltd. 
St. Helens Cable & Rubber Co., Ltd. 
Saxonia Electrical Co., Ltd 
Union Cable Co., L 
Veritys Ltd. 
Western Eleetric Co., Ltd. 


Wire (Uncovered). 
Clifford, Charles, & Son, Ltd. 
Davis & Timmins, Ltd. 

Feld Bros. & Co., Ltd. 
Smith, F., & Co., Ltd. 


Varnishes, &c. 
Pinchin, Johnson Wire-Drawing Fats. 
Sterling Varnish Co, Werths & Co. 
ANNOUNCEMENTS, 


LAMP USERS and LAMP SELLERS 
REQUIRE 


STRENGTH, 
EFFICIENCY. 


yy Meet all these requirements. 


LIFE 


LAMP 


BRITISH 


BRIGHTEST 


BEST 


Do not Blacken. 


Do not get brittle after burning 


To be obtained from— 


a few hours. . 


Messrs. SLOAN ELECTRICAL Co., Ltd., 12, Golden Lane, E.C., and Manchester. 
Messrs. BAXTER & CAUNTER, Ltd., 219, Tottenham Court Road, Ww. 
Messrs. VERITYS, Ltd., 31, King Street, W.C., and all depots, : 

AND ALL OTHER LEADING WHOLESALE HOUSES. 


The “Z”’ Electric Lamp Manufacturing Co., Ltd., 


ORIENT HOUSE, NEW BROAD STREET, LONDON, E.C. 


- 
4 
‘| 
i Holmes, J. H., & Co, 
j 
{ 
2 
Licked 
‘ 
a2), 
— 
4 
i 
— 
if 
4, 
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er Co, 


ables, 


» Ltd. 
itd. 


Iswerk 
Co. 


Rubber 
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Contractors to the Admiralty, War Office, H.M. Post Offica, &c. ———— 


Kers 


f 
SWITCHBOARD, FUSEBOARDS, 


SWITCHGEAR, FUSEGEAR, 
of all Kinds. 


CRANE KNOCK-OFF SWITCHES, IRONCLAD FUSEBOXES, TUBULAR FUSES, 
LAMPHOLDERS, CABLES, FLEXIBLES, 
And all Requisites for Electrical Engineers. 


Makers of Latest Patterns of 
ELECTRIC FITTINGS AND MATERIAL FOR LIGHTING AND BELL CIRCUITS OF WARSHIPS. 


WARWICK WORKS, 
BIRMINGHAM. 


Head Office :— 


28, WEST CAMPBELL ST., 
GLASGOW. 


Branches :— 
LONDON AND NEWCASTLE. 


Power Station Switchgear for 10,000 KW. units. 


REYROLLE 


HEBBURN-ON-TYNE. 


— 
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a 
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RANCO-BRITISH 
AWARDED A GRAND PRIX ALSO A GOLD MEDAL, 


DAVIS TIMMINS, 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


Contractors to ; Manufacturers of 
H.M. GOVERNMENT, METAL SCREWS and TURNED WORK 
THE WAR OFFICE ADMIRALTY, ; CUT FROM SOLID DRAWN RODS, 
POSTAL TELEGRAPH DEPARTMENT, &c. By AUTOMATIC MACHINERY for 
And COLONIAL GOVERNMENTS. ENGINEERS, ELECTRICIANS, &c. 


‘aioe All these Goods are fom. Full Size and kent in oo. 
(292 293 294 295296 297 298 299302 303 304 305,506 307 308 309313 314 315 316° = oz. 319 320 j 


~ STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES KEPT IN STOCK. 


Estimates for Serews and Turned Parts on Receipt of Patterns. 
CSOMSIDEFABLEA REDUCTION LARGE QUANTITIES. 


: 
: 
i é 3 = 4 
. 
391 392 3593 394 395 397 398 399 
H = 4 = 4 
= = = . 
* 417 418 419 
420... 422 423 424 425 
= = = Le = 
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SWIVEL and TRUNNION, 
DESK and BRACKET A. C " 


— 12’ & 16’ — 


OSCILLATING 


WE MAKE ALL KINDS of ELECTRIC FANS for any TENSION or PERIODICITY. 


Wrorks: Sesto 8S. Giowanni. 
LON DON, 3 26, Garlick Hill, Queen Victoria Street. 


VEDOPRI INDISPENSABLE 
EH.T. SWITCHGEAR| _ | Electric Light and Power Stations. 


Oil Switch Iron Cased with Leading-in 
Insulators for Exterior. 


Catalogues and Prices from— 


LAING, WHARTON, LTD. PATENTEES AND SOLE MAKERS: 
7, St., LONDON, E. GREEN & SON, LTD., 


Telephone : 8278 Gerrard. ECONOMISER WORKS. WAKEFIELD. 
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The India-Rubber, Gutta-Percha 
and Telegraph Works Co., Ltd. 
(ihe SILVERTOWN Company) 


Manufacture 


CABLES for Telegraphy, 
Lighting and Power. 


BELL WIRES, TELEPHONE 
CORDS and FLEXIBLES, India- 
Rubber and Gutta-Percha Insulated 
WIRES, Shot-Firing WIRES, &c. 


Hard Cord Braided and Leather Braided 
~CABLES for 
Collieries, 
Shipyards, 
} Docks, 
and other places where Cables are exposed 
to heavy wear and tear, and need a strong 
and flexible protection. 


For wet situations these cables are supplied 
with a filling of Bitumen instead of Jute Yarn. 


“ASSOCIATION 
LR. CABLES and WIRES 


are manufactured throughout of the best 
materials procurable, and in strict accordance | 
with the Standards of the British Engineering 
Standards Committee. 


UNEQUALLED FOR DURABILITY. . 


PRICE LISTS ON APPLICATION. 


HEAD OFFICES: WORKS ; 
106, Cannon Street, LONDON, E.C. Silvertown, LONDON, E. 
Telegrams : 
HEAD OFFICES - “ Siloergray. Cannon Lendon.” WORKS—“Graysilver, Silver London. 
BELFAST. : 
AST, 75, Ann Str GLA cow. Royal Exch Squar. 

_ BIRMINGHAM, 15, Martineau Str FIVER atm 
BRADFORD, I, Tanfeld MANCHE TER, 16; Street. 
BRISTOL, 22, Victoria Street. WEASTLE. ON-T 9, Westgate Rd. 
CARDIFF, Pierhead Chambers, Bute Docks. PORTSMO UTH, 49, 8 

DUBLIN, 15, St. Andrew Street. * SHEFFIELD, 28, Angel Street. 


Abroad: ADELAIDE,.BRISBANE, BUENOS AYRES, BULAWAYO, CALC 


GAUNCESION _MELBOURNE, PERTH (W.A.), SYDN 


UTTA, 
CHRISTCHURCH __(N.Z. DURBAN. HOBART, | 
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